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-SUBSTITUTE SPECIFICATION 
AUTOMATIC DRUG DISPENSER AND DRUG FEEDER 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0001] The present invention relates to an automatic drug dispenser 
for automatically ejecting various drugs. 

2. Description of the Related Art 

[0002] In an automatic drug dispenser such as a tablet packing machine 
and an injection dispensing machine, drugs are accommodated in drug 
cassettes such as tablet feeders according to their categories. A 
desired amount of drug is taken out in accordance with a prescription 
or an instruction for dispensing based on the prescription. In a 
majority of types of dispensers, drug cassettes are detachable to 
facilitate refilling of drug cassettes with drugs . Means are provided 
to ensure that drug containers are attached only to their counterparts 
so as to prevent a container from being attached to an improper 
destination . 

[0003] Such means may be a mechanical one that takes advantage of 
alignment between a key (projection) and a slot (hole) . The following 
approach of reading identification information has been in the 
mainstream from the perspectives of cost, flexibility, expandability 
and miniaturization. In this approach, different drug cassettes are 
assigned different identification numbers. The number is read 
electronically or magnetically so that the result of reading is checked 
against preset check data. An alarm is issued in the event of a 
matching failure. Some drug dispensing systems are so arranged as 
to further ensure that the drug cassettes are properly positioned, 
while employing the aforementioned approach of reading identification 
information. This is achieved by conducting multiple checks that 
differ in the range of checking (see, for example, patent document 
No. 1) . 

[Patent document No. 1] 
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JP2002-272812 A 

[Patent document No. 2] 

JP2002-153541 A 

[Patent document No. 3] 

JP2002-154637 

[Patent document No. 4] 

Japanese Utility Model Publication 5-7601 
[Patent document No. 5] 

Japanese Utility Model Publication 5-7602 

[Patent document No. 6] 

JP06-080103 

[Patent document No. 7] 
JP11-206855 (first page) 
[Patent document No. 8] 
JP2003-31871 

[0004] As the number of drug types is increased, the number of drug 
feeders stored is also increased. When there are as many as several 
hundred or more feeders, initial setting and preparation of check 
data are not easy. 

[0005] The configuration of an ejecting member of the drug feeder 
should be adapted to the configuration of the drug (dosage form) . 
Since the variety of dosage form is quite extensive, it is not easy 
to make available a full line-up of drug feeders adapted to the various 
dosage forms. 

[0006] Accordingly, a technical problem to be solved is to improve 
an automatic drug dispenser so that preparation of check data and 
adaptation to dosage forms are easy, even if there are a large number 
of drug feeders of diverse configurations. 

SUMMARY OF THE INVENTION 

[0007] An automatic drug dispenser according to at least one 
embodiment comprises: a drug cassette which ejectably accommodates 
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drugs; a base unit which detachably supports the drug cassette and 
drives a motor to eject drugs; a drug feeder storage which is designed 
to store a large number of base units; a reading device which is provided 
in each of the base units and reads identification information assigned 
to the drug cassette; and a checking means which compares a result 
of reading with pre-stored check data, wherein a set of a 
microprocessor and a memory, or a microprocessor with a built-in memory 
is mounted in each of the base units, and the checking means and the 
check data are built in each microprocessor in a distributed manner. 
[0008] An automatic dispenser according to at least another 
embodiment may comprise: a drug cassette which ejectably accommodates 
drugs; a base unit which detachably supports the drug cassette and 
drives a motor to eject drugs; a drug feeder storage which accommodates 
a large number of base units; a reading device which is provided in 
each of the base units and reads identification information assigned 
to the drug cassette; and a checking means which compares a result 
of reading with pre-stored check data, wherein a set of a 
microprocessor and a memory, or a microprocessor with a built-in memory 
is mounted in each of the base units, and wherein, in addition to 
the checking means which compares pre-stored check data stored in 
the memory with a result of reading by the reading device, a check 
bypassing means which temporarily suspends checking function is built 
in the microprocessor. 

[0009] An automatic dispenser according to at least still another 
embodiment may comprise: a drug cassette which ejectably accommodates 
drugs; a base unit which detachably supports the drug cassette and 
drives a motor to eject drugs; a drug feeder storage which accommodates 
a large number of base units; a reading device which is provided in 
each of the base units and reads identification information assigned 
to the drug cassette; a checking means which compares a result of 
reading with pre-stored check data; and a drug dispensing controller 
which prepares a drug ejection instruction by referring to 
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prescription data or drug dispensing data derived therefrom and which 
uses the instruction ' for motor-driven ejection by the base unit, 
wherein the base units are classified in a first group comprising 
a relatively large number of base units and a second group comprising 
a relatively smaller number of base units, and wherein the drug 
dispensing controller preparing the drug ejection instruction 
includes, in the drug ejection instruction addressed to the first 
group, a drug feeder storage address related to the drug feeder storage, 
and includes, in the drug ejection instruction addressed to the second 
group, the check data. 

[0010] A drug feeder according to the at least yet another embodiment 
may comprise: a drug cassette which ejectably accommodates drugs; 
a base unit which detachably supports the drug . cassette and drives 
a motor to eject the drugs, wherein a reading device which reads 
identification information assigned to the drug cassette is provided 
in the base unit, a set of a microprocessor and a memory, or a 
microprocessor with a built-in memory is mounted in the base unit, 
wherein a checking means which compares check data stored in the memory 
with a result of reading by the reading device is built in the 
microprocessor, and wherein a check bypassing means which temporarily 
suspends checking function is built in the microprocessor. 
[0011] According to the present invention, efficient and automated 
drug dispensing is achieved. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] Embodiments will now be described, by way of example only, 
with reference to the accompanying drawings which are meant to be 
exemplary, not limiting, and wherein like elements are numbered alike 
in several Figures, in which: 

[0013] Fig. 1A is a perspective view showing the appearance of a tablet 
packing machine according to a first embodiment of the present 
invention; 
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[0014] Fig. IB is a schematic view showing the internal structure 
of the tablet packing machine according to the first embodiment; 
[0015] Fig. 1C is a view showing the left side of one of a large number 
of drug feeders built in the tablet packing machine according to the 
first embodiment; 

[0016] Fig. ID is a front view of the drug feeder according to the 
first embodiment; 

[0017] Fig. IE is a longitudinal sectional view showing the left side 
of the drug feeder according to the first embodiment; 
[0018] Fig. IF is a bottom view of a drug cassette according to the 
first embodiment; 

[0019] Fig. 1G is a top view of a base unit according to the first 
embodiment; 

[0020] Fig. 1H is a block diagram related to communication inside 
the dispenser; 

[0021] Fig. 2 is a functional block diagram of a microprocessor 
according to the first embodiment; 

[0022] Figs. 3A and 3B are decision tables for ranking information 
collected according to the first embodiment; 

[0023] Fig. 4A shows the data structure of drug dispensing history 
information constituting history information according to the first 
embodiment; 

[0024] Fig. 4B shows the data structure of attachment /detachment 
history information constituting the history information according 
to the first embodiment; 

[0025] Fig. 5A shows the data structure of fabrication history 
information constituting the history information according to the 
first embodiment; 

[0026] Fig. 5B shows the data structure of selection history 
information constituting the history information according to the 
first embodiment; 

[0027] Figs. 5C and 5E are a top view and a front view of a tablet 
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according to the first embodiment; 

[0028] Fig. 6 shows the structure of a drug feeder according to a 
second embodiment of the present invention, where a container main 
body is illustrated using a sectional view and an aligner is 
illustrated using an outline drawing; 

[0029] Fig. 7A shows the appearance of an elongated drug in which 
the total length L is at least twice the larger of the total width 
W and the total thickness T (in the illustrated example, the width 
W is larger than the thickness T) ; 

[0030] Fig. 7B shows the appearance of a drug in which a dimension 
indicated by L is longer than the other two dimensions T and W, where 
T is equal to W, and in which the total length L is at least twice 
the total width W (=the total thickness T) ; 

[0031] Fig. 8 schematically shows the relationship between selected 
dimensions occurring in the drug feeder according to the second 
embodiment ; 

[0032] Fig. 9 is a sectional view showing an example of structure 
for changing the position of a partition in the drug feeder according 
to the second embodiment; 

[0033] Fig. IDA shows a structure for changing the position of a 
partition with respect to the container main body; 
[0034] Fig. 10B shows the structure of a positioning pin for 
positioning the partition plate; 

[0035] Fig. 11 relates to the second embodiment and shows the structure 
of the related-art drug feeder; 

[0036] Fig. 12 relates to the second embodiment and illustrates a 
problem with the related-art drug feeder; 

[0037] Fig. 13A is a perspective view of an automatic drug dispenser 
according to a third embodiment of the present invention; 

[0038] Fig. 13B is a right side view of a tablet packing machine 
according to the third embodiment; 

[0039] Fig. 13C is a schematic view showing the internal structure 
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of the tablet packing machine according to the third embodiment; 
[0040] Fig. 14A is a left side view of a drug feeder according to 
the third embodiment; 

[0041] Fig. 14B is a front view of the drug feeder according to the 
third embodiment; 

[0042] Fig. 14C is a longitudinal sectional view showing the left 
side of the drug feeder according to the third embodiment; 
[0043] Fig. 14D is a bottom view of a drug cassette according to the 
third embodiment; 

[0044] Fig. 14E is a top view of a base unit according to the third 
embodiment; 

[0045] Fig. 14F is a functional block diagram of a microprocessor 
provided in each of a large number base units belonging to a first 
group; 

[0046] Fig. 14G is a functional block diagram of a microprocessor 
provided in a smaller number of base units belonging to a second group; 
[0047] Fig. 15 is a block diagram showing the overall structure of 
the control system of the automatic drug dispenser; 
[0048] Fig. 16A shows the structure of a record in a drug master table; 
[0049] Fig. 16B shows an instruction addressed to the first group 
and includes a drug feeder storage address; 

[0050] Fig. 16C shows an instruction addressed to the second group 
and includes check data; 

[0051] Fig. 17 is a functional block diagram of a tablet packing 
machine sub-controller in a control system; 

[0052] Figs. 18A-18G show an example of how indicators in a feeder 
storage with cassette interchangeability are lighted; 
[0053] Fig. 19 is a block diagram showing the overall structure of 
a control system according to third embodiment-2 ; 

[0054] Fig. 20A is a functional block diagram of the microprocessor 
of the first group; 

[0055] Fig. 20B is a functional block diagram of the microprocessor 
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of the second group; 

[0056] Fig. 21A is a perspective view showing the appearance of the 
tablet packing machine; 

[0057] Fig. 21B is a schematic view showing the internal structure 
of the tablet packing machine; 

[0058] Fig. 21C is a left side view of the drug feeder; 

[0059] Fig. 21D is a front view of the drug feeder; 

[0060] Fig. 21E is a longitudinal sectional view showing the left 

side of the drug feeder; 

[0061] Fig. 21F is a control block diagram related to active components 
of the drug feeder; 

[0062] Fig. 22 is a block diagram showing the overall structure of 
the control system of the automatic drug dispenser; 
[0063] Fig. 23A shows the structure of a record in a drug master table; 
[0064] Fig. 23B shows the structure of an electronic message for an 
instruction for ejecting drugs; 

[0065] Fig. 24A is a perspective view of an automatic drug dispenser 
according to a fourth embodiment of the present invention; 
[0066] Fig. 24B is a right side view of a tablet packing machine 
according to the fourth embodiment; 

[0067] Fig. 24C shows the internal structure of the tablet packing 
machine according to the fourth embodiment; 

[0068] Fig. 25A is a left side view of a drug feeder according to 
the fourth embodiment; 

[0069] Fig. 25B is a front view of the drug feeder according to the 
fourth embodiment ; 

[0070] Fig. 25C is a longitudinal sectional view showing the left 
side of the drug feeder according to the fourth embodiment; 
[0071] Fig. 25D is a bottom view of a drug cassette according to the 
fourth embodiment ; 

[0072] Fig. 25E is a top view of a base unit according to the fourth 
embodiment; 
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[0073] Fig. 25F is a functional block diagram of the microprocessor 
provided in each of a large number base units belonging to a first 
group; 

[0074] Fig. 25G is a functional block diagram of the microprocessor 
provided in a smaller number of base units belonging to a second group; 
[0075] Fig. 26 is a block diagram showing the overall structure of 
a control system of the automatic drug dispenser; 

[0076] Fig. 27A shows the structure of a record in a drug master table; 
[0077] Fig. 27B shows an instruction addressed to the first group 
and includes a drug feeder storage address; 

[0078] Fig. 27C shows an instruction addressed to the second group 
and includes check data; 

[0079] Fig. 28 is a functional block diagram of a tablet packing 
machine sub-controller in a control system; 

[0080] Figs. 29A-29G show an example of how indicators in a feeder 

storage with cassette interchangeability are lighted; 

[0081] Fig. 30 is a block diagram showing the overall structure of 

a control system according to the fourth embodiment-2 ; 

[0082] Fig. 31A is a functional block diagram of the microprocessor 

of the first group; 

[0083] Fig. 31B is a functional block diagram of the microprocessor 
of the second group; 

[0084] Fig. 32A*is a perspective view showing the appearance of the 
tablet packing machine; 

[0085] Fig. 32B is a schematic view showing the internal structure 
of the tablet packing machine; 

[0086] Fig. 32C is a left side view of the drug feeder; 

[0087] Fig. 32D is a front view of the drug feeder; 

[0088] Fig. 32E is a longitudinal sectional view showing the left 

side of the drug feeder; 

[0089] Fig. 32 F is a control block diagram related to active components 
of the drug feeder; 
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[0090] Fig. 33 is a block diagram showing the overall structure of 
the control system of the automatic drug dispenser; 
[0091] Fig. 34A shows the structure of a record in a drug master table; 
[0092] Fig. 34B shows the structure of an electronic message for an 
instruction for ejecting drugs; 

[0093] Fig. 35A is a top view of a tablet counting and monitoring 
apparatus; 

[0094] Fig. 35B is a front view of the tablet counting and monitoring 
apparatus; 

[0095] Figs. 36A and 36B are perspective views showing the main part 
of a transporting mechanism; 

[0096] Fig. 37 is a perspective view showing the main part of a 
disentangling mechanism; 

[0097] Fig. 38 is a block diagram of an electronic circuit unit; 
[0098] Fig. 39A shows packing paper containing a large number of packs 
as a series of compartments in the packing paper; 

[0099] Fig. 39B shows a pack containing tablets before disentangling; 
[0100] Fig. 39C shows the tablets and the pack after disentangling; 
[0101] Fig. 39D shows an example of image data; 

[0102] Fig. 39E shows an example of data of a tablet image area; 
[0103] Fig. 39F shows an example of data of a perforation area; 
[0104] Fig. 39G shows a pack halfway adjusted for its direction; 
[0105] Fig. 39H shows a pack in which twist is eliminated; 
[0106] Fig. 40A is a front view showing the mechanical structure of 
the tablet counting and monitoring apparatus according to the fifth 
embodiment-2 ; and 

[0107] Fig. 40B is a functional block diagram of an electronic circuit 
unit according to the fifth embodiment-2. 

DETAILED DESCRIPTION OF THE INVENTION 

[0108] A description of the present invention will be given by 
highlighting five illustrative embodiments. 
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[0109] (First Embodiment) 

[0110] The first embodiment relates to an automatic drug dispenser 
for accommodating various drugs and automatically ejecting a desired 
drug for purposes including packing, in accordance with a prescription 
or an instruction for dispensing and, more particularly, to an 
automatic drug dispenser in which it is checked if a drug cassette 
that ejectably stores a drug matches a base unit when the cassette 
is attached to or detached from the base unit. 
[0111] A summary of the first embodiment will be given. 
[0112] (1) An automatic drug dispenser according to a first embodiment 
comprises: a drug cassette which ejectably accommodates drugs; a base 
unit which detachably supports the drug cassette and drives a motor 
to eject drugs; a drug feeder storage which is designed to store a 
large number of base units; a reading device which is provided in 
each of the base units and reads identification information assigned 
to the drug cassette; and a checking means which compares a result 
of reading with pre-stored data, wherein a set of a microprocessor 
and a memory, or a microprocessor with a built-in memory is mounted 
in each of the base units, and the checking means and the check data 
are built in each microprocessor in a distributed manner. 
[0113] (2) The automatic drug dispenser of (1) according to the first 
embodiment may further be characterized in that, if the result of 
comparison indicates matching failure, the same information as output 
when the associated drug cassette is empty is caused to be output, 
by suspending motor-driven ejection by the associated base unit. 
[0114] (3) The automatic drug dispenser of (1) or (2) according to 
the first embodiment may further comprise an overwriting means which 
overwrites the check data with the identification information read 
by the reading device. 

[0115] (4) The automatic drug dispenser of any one of (1) through 
(3) according to the first embodiment may be characterized in that 
the microprocessor is provided with a communication means, each of 
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the base units is provided with a plurality of indicators of different 
colors such that at least one of the indicators displays a drug ejection 
enabled state and at least one other of the indicators displays a 
communication enabled state indicating that communication is enabled 
in the microprocessor. 

[0116] (5) The automatic drug dispenser of any one of (1) through 

(4) according to the first embodiment may be characterized in that 
the microprocessor stores, in a memory, drug dispensing history 
information related to the operating condition of drug ejection by 
the associated base unit. 

[0117] (6) The automatic drug dispenser of any one of (1) through 

(5) according to the first embodiment may be characterized in that 
the microprocessor stores, in a memory, attachment/detachment history 
information related to the attachment and detachment of a drug cassette 
to the associated base unit. 

[0118] (7) The automatic drug dispenser of (5) or (6) according to 
the first embodiment may be characterized in that the microprocessor 
ranks, for storage, history information (drug dispensing history 
information and/or attachment /detachment history information) 
according to whether the information is related to normal operation 
or abnormal operation. 

[0119] (8) The automatic drug dispenser of any of (1) through (7) 
according to the first embodiment may be characterized in that the 
microprocessor stores, in a memory, selection history information 
related to the selection of specification of the associated drug 
cassette . 

[0120] (9) The automatic drug dispenser of any one of (1) through 
(8) according to the first embodiment may be characterized in that 
the microprocessor stores, in a memory, fabrication history 
information related to the fabrication process of the associated drug 
cassette . 

[0121] (10) The automatic drug dispenser of any one of (5) through 
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(9) according to the first embodiment may be characterized in that 
the microprocessor comprises a transmitting means which transmits 
the history information stored in the memory outside the dispenser. 
[0122] In the automatic drug dispenser of (1), a microprocessor or 
the like with a built-in checking means and check data is mounted 
on a base unit to which a drug cassette is attached, in addition to 
a reading device for reading identification information assigned to 
the drug cassette. With this, the checking means and the check data 
are distributed among a large number of drug feeders so that a 
determination as to whether the drug cassette is properly attached 
can be made at each associated base unit. 

[0123] By allowing a drug cassette to be checked for identification 
at the base unit of each drug feeder, correspondence between subjects 
of checking is directly confirmed by visual observation. Accordingly, 
preparation of check data is easier than otherwise. Thus, according 
to this aspect of the invention, there is provided an automatic drug 
dispenser in which preparation of check data is easy even if there 
are a large number of drug feeders. 

[0124] In an automatic drug dispenser of (2) , the base unit suspends 
the motor-driven ejection by the base unit in the event of a matching 
failure. In association with this, information indicating that the 
drug cassette is empty is output . Control for suspending motor-driven 
ejection is easily exercised feeder by feeder. The base units of the 
drug feeders operate independently in, for example, outputting 
information indicating emptiness of the associated drug cassette. 
This results in a simple, easy-to-maintain system in comparison to 
a system with integrated, centralized control of the base units of 
the respective drug feeders. 

[0125] With this, prevention of malfunction and issuance of an alarm 
on the basis of the result of checking are easily implemented by 
expanding the functions of the microprocessor installed in each drug 
feeder in a distributed manner. 
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[0126] In an automatic drug dispenser of (3), the identification 
information read by the reading device from the drug cassette attached 
to the base unit is used to overwrite the check data, by executing 
the overwriting means. 

[0127] By enabling the check data to be set up in a state in which 
the corresponding drug cassette and base unit are- actually combined, 
preparation of the check data is further facilitated. 
[0128] In an automatic drug dispenser of (4) , a drug ejection enabled 
state in which ejection of the drug is enabled and a communication 
enabled state in which communication in the microprocessor is enabled 
are indicated by different colors and at respective locations. With 
this, visual confirmation of abnormality is facilitated. 
[0129] In an automatic drug dispenser of (5) , drug dispensing history 
information related to the operating condition of drug ejection is 
stored in each drug feeder. With this, it is easy to collect data 
that will be of use to confirm incompatibility between the dosage 
form and the drug cassette that may cause a trouble with ejecting 
operation. 

[0130] This will allow a user to examine whether or not a trouble 
with the ejecting operation of a drug feeder is due to incompatibility 
between the dosage form and the drug cassette, by examining the drug 
dispensing history information stored in the drug feeder. If the 
trouble is due to incompatibility, it is possible to identify a cause 
and a countermeasure, allowing the user to switch to a drug cassette 
more suitable to the dosage form. 

[0131] Thus, according to this aspect of the invention, it is possible 
to implement an automatic drug dispenser in which not only preparation 
of check data is easy but also compatibility with dosage form is easily 
established, even if there are a variety of drug feeders. 

[0132] In an automatic drug dispenser of (6), attachment /detachment 
history information related to the attachment and detachment of a 
drug cassette is stored in each drug feeder. With this, the condition 
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related to attachment and detachment of the drug cassette is easily 
referred to when examining the compatibility between the dosage form 
and the drug cassette. This will allow a user to examine whether or 
not a trouble with a drug feeder is due to incompatibility between 
the dosage form and the drug cassette, by examining the 
attachment/detachment history information stored. If the trouble is 
due to incompatibility, it is possible to identify a cause and a 
countermeasure, allowing the user to switch to a drug cassette more 
suitable to the dosage form. Thus, according to this aspect of the 
invention, it is possible to implement an automatic drug dispenser 
in which not only preparation of check data is easy but also 
compatibility with the dosage form is easily established, even if 
there are a variety of drug feeders. 

[0133] In an automatic drug dispenser of (7) , it is immediately known 
whether the drug dispensing history information or the 
attachment/detachment history information stored is related to a 
normal operation or an abnormal operation, by referring to the 
information. This will allow a user to examine whether or not a trouble 
with a drug feeder is due to incompatibility between the dosage form 
and the drug cassette, by examining the history information stored. 
If the trouble is due to incompatibility, it is possible to identify 
a cause and a countermeasure, allowing the user to switch to a drug 
cassette more suitable to the dosage form. Thus, according to this 
aspect of the invention, it is possible to implement an automatic 
drug dispenser in which not only preparation of check data is easy 
but also compatibility with the dosage form is easily established, 
even if there are a variety of drug feeders. 

[0134] In an automatic drug dispenser of (8), selection history 
information related to the selection of specification of a drug 
cassette is stored in each drug feeder. With this, it is easy to refer 
to the specification of a drug cassette when examining compatibility 
between the dosage form and the drug cassette. This will allow a user 
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to examine whether or not a trouble with a drug feeder is due to 
incompatibility between the dosage form and the drug cassette, by 
examining the selection history information stored. If the trouble 
is due to incompatibility, it is possible to identify a cause and 
a countermeasure, allowing the user to switch to a drug cassette more 
suitable to the dosage form. Thus, according to this aspect of the 
invention, it is possible to implement an automatic drug dispenser 
in which not only preparation of check data is easy but also 
compatibility with the dosage form is easily established, even if 
there are a variety of drug feeders. 

[0135] In an automatic drug dispenser of (9), fabrication history 
information related to the fabrication process of a drug cassette 
is stored in each drug feeder. With this, it is easy to refer to the 
information related to the fabrication of the drug cassette when 
examining compatibility between the dosage form and the drug cassette . 
This will allow a user to examine whether or not a trouble with a 
drug feeder is due to incompatibility between the dosage form and 
the drug cassette, by examining the fabrication history information 
stored. If the trouble is due to incompatibility, it is possible to 
identify a cause and a countermeasure, allowing the user to switch 
to a drug cassette more suitable to the dosage form. Thus, according 
to this aspect of the invention, it is possible to implement an 
automatic drug dispenser in which not only preparation of check data 
is easy but also compatibility with the dosage form is easily 
established, even if there are a variety of drug feeders. 
[0136] In an automatic drug dispenser of (10), various history 
information stored in the drug feeders in a distributed manner is 
transmitted outside the drug feeders. This allows a controller or 
the like responsible for operation control and data management of 
the automatic drug dispenser as a whole to collect the various history 
information for integrated management. 

[0137] This will allow a cause and a countermeasure to be identified 
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not only from a local perspective but also from an overall perspective. 
Therefore, it is possible to implement an automatic drug dispenser 
in which not only preparation of check data is easy but also 
compatibility with the dosage form is easily established, even if 
there are a variety of drug feeders. 

[0138] A description will now be given of embodiments of the inventive 
automatic drug dispenser. First, a specific structure of a tablet 
packing machine 10, a typical embodiment of the inventive automatic 
drug dispenser, will be described with reference to the associated 
drawings. Fig. 1A is a perspective view showing the appearance of 
a tablet packing machine; Fig. IB is a schematic view showing the 
internal structure of the tablet packing machine; Fig. 1C is a view 
showing the left side of one of a large number of drug feeders built 
in the tablet packing machine; Fig. ID is a front view of the drug 
feeder; Fig. IE is a longitudinal sectional view showing the left 
side of the drug feeder; Fig. IF is a bottom view of a drug cassette; 
Fig. 1G is a top view of a base unit; and Fig. 1H is a block diagram 
related to communication inside the dispenser. 

[0139] Fig. 2 is a functional block diagram of a microprocessor; Figs. 
3A and 3B are decision tables for ranking information collected. Fig. 
4A shows the data structure of drug dispensing history information; 
Fig. 4B shows the data structure of attachment/detachment history 
information; Fig. 5A shows the data structure of fabrication history 
information; and Fig. 5B shows the data structure of selection history 
information. Each of Figs. 5C-5C is a pair of top view and front view 
of a tablet, showing a dosage form that serves as a criterion for 
selecting a drug cassette. 

[0140] The tablet packing machine 10 (see Figs. 1A, IB) comprises: 
a large number of drug feeders 13 accommodating various drugs 1 

(disk-shaped drugs, ball-shaped drugs, capsules, cylinder-shaped 
drugs, tablets and the like) according to their categories; drug 
collecting mechanisms 14 and 15 for collecting the drugs 1 ejected 
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from the drug feeders 13; a packaging apparatus 17 for packaging the 
drugs 1 received from the drug collecting mechanisms 14 and 15; and 
a controller 18 (main controller) embodied by a microprocessor system 
or the like. 

[0141] Under the control of the controller 18, a desired number of 
drugs 1 are ejected from the associated drug feeders 13 in accordance 
with prescription data or drug dispensing instruction data derived 
therefrom. The drug collecting mechanisms 14 and 15 collect the drugs 

1 thus ejected and feed them to a drug input unit 16 (collected drug 
input inlet) provided downstream so that the drugs 1 are packed in 
the packaging apparatus 17. The drugs 1 are packed in packing strip 

2 (packing paper) as they are compartmentalized according to a unit 
to be taken at a time or a unit to be administered at a time. 
[0142] In further detail, the tablet packing machine 10 houses a drug 
storage 11 (a drug rack unit and a drug container storage) at the 
upper end of the machine and also houses the packaging apparatus 17 
at the lower end thereof. Conduit pipes 14 (ducts, chutes, guide 
passages, upper drug collecting channels) and collecting members 15 
(hopper-like members, funnelform members, lower drug collecting 
channels) constituting the drug collecting mechanism communicate 
between the drug storage 11 and the packaging apparatus 17. In the 
drug storage 11, multiple individually slidable drug feeder storages 

12 (drug storages) are arranged horizontally. In each of the drug 
feeder storages 12, several to several tens of detachable drug feeders 

13 are arranged vertically and horizontally. 

[0143] Each drug feeder 13 (see Figs. 1C-1G) is generally partitioned 
into a drug cassette 20 ejectably accommodating a large number of 
drugs 1, and a base unit 30 detachably supporting the drug cassette 
20 and driving a motor to eject drugs. The drug feeder 13 is designed 
to eject a designated number of drugs 1. 

[0144] The drug cassette 20 is configured such that a container unit 
13b (a cup, a drug containing unit, a drug container) with a lid 13a 
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and an aligner 13c (a rotor, an aligning member, an ejection member) , 
which has partition walls 13d (molded blades , blade-like projections, 
aligning members) provided at the circumference of the board, are 
secured to a casing board 13e (joint unit for attachment and 
detachment) . When the aligner 13c is rotated via a cylindrical unit 
13g (detachable power transmitting member) , the drugs 1 inside the 
container unit 13b enter a space between the partition walls 13d one 
after another so as to be aligned. The drugs 1 then fall one by one 
from an ejection outlet 13f. 

[0145] The base unit 30 is provided with a base 13k (basic securing 
member) fitted to the drug feeder storage 12, a motor 13 j (actuator) 
fixed to the base 13k, a spline shaft 13i (detachable power 
transmitting member) joined to the rotating shaft of the motor 13 j . 
In order to facilitate the attachment and detachment of the drug 
cassette 20, the base unit 30 is configured such that the spline shaft 
13i is engaged with the cylindrical unit 13g as the cassette is attached 
so that, in the engaged state, the rotation of the motor 13 j is 
transmitted to the cylindrical unit 13g via the spline shaft 13i. 
A through hole 13h (drug falling passage) is formed in the base 13k 
so as to communicate with the ejection outlet 13f while the drug 
cassette 20 is being attached to the base unit 30. 
[0146] A conduit pipe 14 is built in the drug feeder storage 12 so 
as to extend virtually through the center thereof in a vertical 
direction (see Fig. IB) . The ejection outlet 13f of each drug feeder 

13 communicates with the nearby conduit pipe 14 via the through hole 
13h of the base 13k and a extension pipe etc. appropriately provided. 
The drug 1 ejected from the drug feeder 13 is led to the conduit pipe 

14 via the through hole 13h and then guided to the collecting member 

15 after a free fall through the conduit pipe 14. The conduit pipe 
14 is provided in each drug feeder storage 12. Thus, the conduit pipes 
14 of the collecting mechanism constitute multiple guiding parts that 
run parallel with each other between a large number of drug feeders 
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13. 

[0147] The collecting member 15 is built in the tablet packing machine 
at a location below the drug storage 11 and above the packaging 
apparatus 17 . The upper-end opening thereof opens wide enough to cover 
the lower ends of all conduit pipes 14, while the lower-end opening 
thereof is narrowed down toward the drug input unit 16 of the packaging 
apparatus 17. All of the drugs 1 guided by the conduit pipes 14 are 
collected toward the lower-end opening before being forwarded to the 
packaging apparatus 17. Thus, the collecting member 15 of the 
collecting mechanism represents a common channel leading from the 
conduit pipes 14 to the packaging apparatus 17. 

[0148] Under the control of the controller 18, the drugs 1 ejected 
from several of the drug feeders 13 fall to the collecting member 
15 via the conduit pipes 14, in accordance with the operation in an 
operation panel 19 based on an instruction such as a prescription 
describing dosage, use, etc., or in accordance with a drug dispensing 
instruction given via an appropriate input device or a prescription 
ordering system (not shown) . The drugs 1 ejected are collected by 
the collecting member 15 and ejected into the drug input inlet 16 
of the packaging apparatus 17 through an exit at the bottom of the 
collecting member 15. The drugs 1 passing through the drug collecting 
channel are packed in packing strip 2 by a packaging apparatus 17. 
The packaging apparatus 17 feeds the packing strip 2 a predetermined 
length at a time and packs the drugs by heat sealing the. strip. As 
described, the drugs 1 are automatically packed by being fed from 
associated drug feeders 13 to the packaging apparatus 17 via the 
collecting mechanisms 14 and 15 one by one or in units of multiple 
tablets . 

[0149] Each drug feeder 13 is also provided with a checking means 
for reading and checking identification information in order to verify 
whether the drug cassette 20 attached is proper (see Figs. 1C-1G) . 
More specifically, the drug cassette 20 is provided with an 
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identification information bearing member 21 for holding 
identification information. The base unit 30 is provided with a 
reading device 31 for reading identification information from the 
identification information bearing member 21 and with a 
microprocessor 40 of a one-chip type provided with a built-in memory. 
The identification information bearing member 21 is a sticker with 
a scanned surface on which, for example, a total of eleven white or 
black marks are arranged in a single row. The sticker is pasted to 
the underside of the drug cassette 20. The reading device 31 is 
configured such that as many reflective photosensors as the number 
of marks on the identification information bearing member 21 are also 
arranged in a single row. The reading device 31 is provided on top 
of the base unit 30 . In a state in which the drug cassette 20 is attached 
to the base unit 30, the reading device 31 and the identification 
information bearing member 21 are opposite to each other to facilitate 
reading . 

[0150] To allow each of the drug feeders 13 to check the identification 
information by using the result of reading by the reading device 31, 
the reading device 31 is connected to the microprocessor 40 . A memory 
in the microprocessor 40 stores check data. The microprocessor 40 
has a checking routine installed therein to check the result of reading 
by the reading device 31 against the check data (see Fig. 1H) . The 
microprocessor 40 is further provided with a communication means 
comprising a communication circuit and a communication routine. The 
communication means is connected to an internal communication means 
60 for wired or wireless LAN communication. In this way, the 
microprocessor 40 is capable of communicating with the controller 
18. 

[0151] Moreover, the base unit 30 is provided with multiple easily 
viewable indicators 32 (for example, green LEDs and red LEDs) to 
indicate the communication enabled state and drug ejection disabled 
state, etc. (see Figs. 1C-1G) . An ejection sensor 33 for detecting 
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the drug 1 as it passes the through hole 13h is also provided. Further, 
although not shown in Figs. 1A-1H, the base unit 30 is provided with 
an attachment/detachment sensor 34, such as a mechanical switch, for 
detecting whether the drug cassette 20 is attached to the base unit 
30. A write switch 35 operated by maintenance personnel when 
initializing or updating check data is also provided where it is 
concealed in a small hole or the like. These components (32, 33, 34, 
35) are also connected to the microprocessor 40 and are subject to 
its control. 

[0152] To describe it in further detail, the memory 50 of the 
microprocessor 40 stores check data 51 and history information 52. 
Installed in the microprocessor 40 are: a communication routine 41 
as a communication means; a timer routine 42 as a time management 
means for generating a time stamp; a mixing-in and excess detecting 
routine 43 as a drug dispensing abnormality detecting means for 
detecting trouble in drug ejection such as mixing-in or excess of 
drugs; an information collecting routine as a history information 
storage means; an attachment and detachment detecting routine 45 as 
a cassette attachment and detachment detecting means; an information 
transmitting routine 46 as a transmitting means; a checking routine 
47 as a checking means and an overwriting means; and an ejection control 
routine 48 as a motor-driven ejection control means. 
[0153] The communication routine 41 is for receiving an instruction 
from the controller 18 via the internal communication means 60 and 
transmitting status and data to the controller 18. Instructions 
received include a drug ejection instruction, a history information 
upload instruction, a history information download instruction and 
a time setting instruction. The drug ejection instruction includes 
the number of tablets to be ejected (numerical data) and is delivered 
to the ejection control routine 48. The history information upload 
instruction designates information to be uploaded, as selected from: 
drug dispensing history information; attachment/detachment history 
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information; fabrication history information; and selection history 
information described later. More specifically, the history 
information upload instruction designates one of, all of or some of 
these types of information. The designated information is delivered 
to the information transmitting routine 46. 

[0154] The history information download instruction includes 
fabrication history information and/or selection history information. 
The communication routine 41 delivers the information to the 
information collecting routine 44. The time setting instruction is 
prepared such that the controller 18 includes in the instruction 
appropriate serial data indicating time managed by a clock in the 
controller 18. The time setting instruction is periodically sent to 
the microprocessors 40 all at once. The communication routine 41 
delivers the received time setting instruction to the timer routine 
42. The communication routine 41 turns on a green indicator 
constituting the indicators 32 if communication is enabled. If not, 
the green indicator 32 is prevented from being turned on. 
[0155] The timer routine 42 locally manages time (runs a clock) by 
using a clock built in the microprocessor 40 or an external clock, 
or by using periodical interrupts. The timer routine 42 generates 
a time stamp by referring to the time and supplies the time stamp 
to the information collecting routine 44. Moreover, when the time 
setting instruction is delivered from the communication routine 41, 
the timer routine 42 adjusts time which is managed by the timer routine 
42 for generation of a time stamp. 

[0156] The mixing-in and excess detecting routine 43 prepares 
selected drug dispensing history information related to the operating 
condition of motor-driven ejection by the base unit 30 in which the 
microprocessor 40 is provided, selection being made according to 
whether the information should be stored. More specifically, the 
mixing-in and excess detecting routine 43 receives a detection output 
from the ejection sensor 33 and transfers the same to the ejection 



23 



SUBSTITUTE SPECIFICATION 



control routine 48. The mixing-in and excess detecting routine 43 
further checks the result of ejection detection for compatibility 
with the driving condition of the motor 13 j as detected by the control 
routine 48. If the ejection of the drug 1 is detected in the absence 
of the driving of the motor 13 j , a determination that undesired 
"mixing-in" occurs. The mixing-in and excess detecting routine 43 
generates drug dispensing history information that includes 
information indicating the incident and the time provided by the timer 
routine 42. The mixing-in and excess detecting routine 43 delivers 
the time and the information to the information collecting routine 
44 for storage. 

[0157] If the number of drugs 1 ejected exceeds the number designated 
by the drug ejection instruction when the motor 13j is driven, the 
mixing-in and excess detecting routine 43 determines that undesirable 
"excess" occurs. The mixing-in and excess detecting routine 43 
generates drug dispensing history information that includes 
information indicating the incident and the time provided by the timer 
routine 42. The mixing-in and excess detecting routine 43 delivers 
the time. and the information to the information collecting routine 
44 for storage. When the number of drugs 1 ejected when the motor 
13 j is driven is equal to the number designated by the drug ejection 
instruction, it means that incompatibility does not occur. In this 
case, the mixing-in and excess detecting routine 43 does nothing. 
If the ejection of a drug other than the drug designated by the drug 
ejection instruction is detected when the motor 13 j is driven, the 
mixing-in and excess detecting routine 43 determines that undesired 
"mixing-in" occurs. The mixing-in and excess detecting routine 43 
generates drug dispensing history information that includes 
information indicating the incident and the time provided by the timer 
routine 42. The mixing-in and excess detecting routine 43 delivers 
the time and the information to the information collecting routine 
44 for storage. 
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[0158] The attachment /detachment detecting routine 45 prepares, for 
storage, attachment /detachment history information related to the 
attachment and detachment of the drug cassette 20 to the base unit 
30 in which the microprocessor 40 is provided. More specifically, 
the attachment/detachment detecting routine 45 receives a detection 
output from the attachment /detachment sensor 34 so as to detect that 
the cassette 20 is attached to or detached from the base unit 30, 
by referring to a variation in the detected value or by referring 
to a significant signal output at attachment or detachment. The 
attachment/detachment detecting routine 45 generates 
attachment/detachment history information that includes information 
indicating the incident and the time provided by the timer routine 
42. The attachment/detachment detecting routine 45 delivers the time 
and the information to the information collecting routine 44 for 
storage . 

[0159] If the history information download instruction received from 
the communication routine 41 includes fabrication history information, 
the information collecting routine 44 appends the included 
information to the history information 52 . If the history information 
download instruction includes selection history information, the 
information collecting routine 44 appends the included information 
to the history information 52. If the history information download 
instruction includes time (time stamp data) , the history information 
is stored as it is. If not, the time provided by the timer routine 
42 is appended before storing the history information. 
[0160] The information collecting routine 44 also stores data in the 
history information 52 when drug dispensing history information is 
received from the mixing-in and excess detecting routine 43 or when 
attachment/detachment history information is received from the 
attachment/detachment detecting routine 45. In this case, prior to 
the storage in the history information 52, the information is ranked 
to make it easy to understand whether the information stored is related 
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to normal operation, abnormal operation or intermediate therebetween. 
The rank is appended to the information before appending the 
information to the history information 52. The criteria for ranking 
and the data structure of drug dispensing history information, 
attachment/detachment history information, fabrication history 
information and selection history information will be described later 
in detail with reference to the drawings. 

[0161] Upon receipt of the history information upload instruction 
from the communication routine 41, the information transmitting 
routine 46 delivers the designated items of the history information 
52 stored in the memory 50 and also requests the communication routine 
41 to transmit the delivered information outside as a response. If 
the history information 52 includes multiple items stored as records, 
record by record transmission is repeated for sequential transmission 
of history information, unless otherwise specified by the history 
information upload instruction. If a record number or time zone is 
designated, only the associated history information item is 
transmitted. 

[0162] Upon receipt of the drug ejection instruction from the 
communication routine 41, the ejection control routine 48 causes the 
motor 13 j to be rotated. When the ejection sensor 33 detects that 
as many drugs 1 as designated by the drug ejection instruction have 
been ejected, the ejection control routine 48 suspends the rotation 
of the motor 13 j . If the action of ejection cannot be completed in 
a predefined time, it is determined that ejection is disabled. In 
this case, a red indicator constituting the indicators 32 is turned 
on. Otherwise, the red indicator constituting the indicators 32 is 
prevented from being turned on so as to indicate a drug ejection enabled 
state. When a transition occurs from an ejection enabled state to 
an ejection disabled state, or when a transition occurs from an 
ejection disabled state to an ejection enabled state, a status report 
that includes the state and state transition is generated at an 
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appropriate point of time specified by an apparatus parameter or the 
like relative to status report. The communication routine 41 is 
requested to transmit the status report outside. 

[0163] At the time of attaching the drug cassette 20 to the base unit 
30 and, optionally, at an appropriate point of time during an operation 
for attaching the cassette as well, the checking routine 47 compares 
the check data 51 stored in the memory 50 with the result of reading 
by the reading device 31. The check data 51 is formed, for example, 
as 11-bit data, like the marks on the identification information 
bearing member 21, so that it is immediately known whether or not 
the data matches the result of reading by the reading device 31 by 
comparison. If the result of comparison indicates matching failure, 
the checking routine 47 uses a flag or the like to instructs the ejection 
control routine 48 to suspend motor-driven ejection by the associated 
base unit 30. The ejection control routine 48 receiving the 
instruction prevents the rotation of the motor 13j even if it receives 
the drug ejection instruction from the communication routine 41. 
[0164] If the result of scanning the identification information 
bearing member 21 and the check data 51 in the memory 50 match, the 
checking routine 47 cancels an instruction for suspending 
motor-driven ejection given to the ejection control routine 48. In 
association with this, the ejection control routine 48 resumes the 
rotation of the motor 13 j in accordance with the drug ejection 
instruction from the communication routine 41 . In this way, undesired 
ejection of the drug 1 is prevented in case an incompatible cassette 
20 is attached to the base unit 30. Such a state is handled as one 
of ejection disabled state, which is indicated by the red indicator 
32 accordingly. Further, a status report is provided via the internal 
communication means 60 . Thus, the drug feeder 13 is designed to output 
the same information as output when the drug cassette 20 is empty. 
[0165] The check data 51 is written in the memory 50 using a data 
writing tool such as a general-purpose ROM writer or a dedicated writer. 
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A stand-alone memory 50 may be temporarily installed in the tool to 
write specified data in a specified address. It will be convenient 
and error free, though, to attach a compatible drug cassette 20 to 
the base unit 30 and transfer the identification information to the 
memory 50. For this purpose, the checking routine 47 also serves the 
function of a means for overwriting the check data 51, in addition 
to serving as the checking means . When the write switch 35 is operated, 
the reading device 31 reads the identification information from the 
identification information bearing member 21 of the drug cassette 
20 then attached to base unit 30 so that the check data 51 is overwritten 
with the identification information thus read. 

[0166] A detailed description will now be given of criteria for ranking 
undertaken by the information collecting routine 44 and the data 
structure of the various types of history information. The criteria 
for ranking will first be described (see Figs. 3A and 3B) . 
Specifically, two decision tables are used depending on the situation. 
The first decision table (see Fig. 3A) is used when the 
attachment/detachment history information is available immediately 
before mixing-in or excess occurs. The second decision table (see 
Fig. 3B) is used when the attachment/detachment history information 
is not available immediately before mixing-in or excess occurs. In 
either case, the rank is determined in accordance with whether 
mixing-in occurs, excess occurs and attachment /detachment of a 
cassette occurs. The ranks may be labeled as A, B, C, D and E, where 
A indicates a highly critical and emergent abnormality, E indicates 
a normality that helps analyzes abnormality and B-D indicate 
intermediate . 

[0167] The drug dispensing history information (see Fig. 4A) 
constituting the history information 52 is data that relates to the 
operating condition of motor-driven ejection by the associated base 
unit 30. More specifically, a record of drug dispensing history 
information comprises a time stamp, abnormal operation data 
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indicating mixing-in or excess and the rank determined by the 
aforementioned criteria. Records are stored in the order of 
occurrence . 

[0168] The attachment/detachment history information (see Fig. 4B) 
constituting the history information 52 is data that relates to the 
attachment and detachment of the drug cassette 20 to and from the 
corresponding base unit 30. More specifically, a record of 
attachment/detachment history information comprises a time stamp, 
attachment/detachment data indicating whether the cassette is 
attached or detached and the rank determined by the aforementioned 
criteria. Records are stored in the order of occurrence. 
[0169] The fabrication history information (Fig. 5A) constituting 
the history information 52 is data that relates to fabrication 
processes of the corresponding drug cassette 20. More specifically, 
a record of fabrication history information comprises a time stamp 
indicating time when a fabrication process is undertaken, a process 
ID defined for each stages of the fabrication process and the ID of 
personnel in charge of the process. Records are stored in the order 
of occurrence . The factory history information is written in a factory 
of a manufacturer and so a dedicated tool is used for that purpose. 
For example, when the tool is connected to the internal communication 
means 60 in conjunction with the drug feeder 13, the tool transmits 
a series of history information download instructions to the 
communication routine 41 of the microprocessor 40 in the drug feeder 
13, via the internal communication means 60. 

[0170] The selection history information constituting the history 
information 52 (Fig.5B) is data that relates to the selection of the 
specification of the corresponding drug cassette 20. More 
specifically, a record of selection history information comprises 
a time stamp indicating time when a specification is selected or 
re-selected, dosage form data indicating the dosage form of the drug 
1 contained in the drug cassette 20 by a symbol, capsule data indicating 
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whether the drug 1 is contained in a capsule and compatibility data 
indicating whether the aligner 13c and the partition walls 13d match 
any of those listed in a standard list and, if so, a number in the 
list. Records are stored in time series each time a specification 
is selected. When the selection history information is written in 
a factor of a manufacturer, a dedicated tool is used as described 
above. When a user writes the data after the tablet packing machine 
10 is delivered to the user, the operation panel 19 is used. A program 
(not shown) for supporting the operation is installed in the 
microprocessor 40 . 

[0171] Some typical examples of tablet configurations listed in the 
dosage form data will be given. A disk-shaped tablet with a regular 
thickness is referred to as "type F" (see Fig. 5C) . A tablet which 
is basically disk-shaped but is thicker toward the center is referred 
to as "type FR" (see Fig. 5D) . A tablet which appears round in a top 
view and elliptical in a front view is referred to as "type R" (see 
Fig. 5E) . 

[0172] It is assumed here that the information only indicates whether 
the drug 1 is contained in a capsule or not. Alternatively, the 
selection history information may include the configuration and 
material of a capsule. 

[0173] The standard list for compatibility is worked out in details 
including the size as well as the dosage form of tablets and capsules. 
The list is designed so that each of the aligner 13c and the partition 
walls 13d is identified by a number in the list if it is a standard 
component. Since there are a variety of sizes and configurations of 
the aligner 13c and the partition walls 13d, the standard list 
reflecting those naturally contains a large number of sublists. The 
standard list itself is not stored in the memory 50. What is stored 
as part of the history information 52 in the memory 50 is a number 
in the list. 

[0174] Features that characterize the fabrication of the tablet 
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packing machine 10 according to the first embodiment, as well as the 
type of use and operation of the machine fabricated will now be 
described. The type of use and operation will be described in relation 
to a normal state, an occasion of drug refill and an occasion of 
re-selection of the drug cassette 20. 

[0175] A difference from the related-art fabrication of the tablet 
packing machine 10, particularly in relation to the drug feeder 13, 
is that the identification information bearing member 21 is pasted 
to the drug cassette 20, the base unit 30 is provided with the reading 
device 31, the indicators 32, the ejection sensor 33, the 
attachment/detachment sensor 34 and the microprocessor 40. The 
checking means and the check data are built in the microprocessor 
40 and the memory 50 in a distributed manner. Other routines mentioned 
above are also installed in the microprocessor 40. The internal 
communication means 60 is connected to the microprocessor 40. 
[0176] Further, in the process of fabricating the base unit 30 and 
the drug cassette 20 attached to the base unit 30, time and personnel 
ID are recorded in a process management document or the like each 
time a process is completed. When the microprocessor 40 of the base 
unit 30 is communication-enabled and is enabled to process a history 
information download instruction, a dedicated tool is used to write 
the fabrication history information in the memory 50. Subsequently, 
the fabrication history information is written using the dedicated 
tool each time a process is completed. When the aligner 13c of the 
like is selected in fabricating the drug cassette 20, the associated 
selection history information is written in the memory 50 of the 
microprocessor 40 in the associated base unit 30 using a dedicated 
tool . 

[0177] After the tablet packing machine 10 is fabricated, the tablet 
packing machine 10 is installed at a hospital dispensary or the like. 
In a normal state, the controller 18 refers to prescription data or 
drug dispensing instruction data derived from the prescription data 
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so as to send a drug ejection instruction to the microprocessor 40 
of the base unit 30 in the associated drug feeder 13. A designated 
number of drugs 1 are ejected from the associated drug cassette 20. 
The ejected drugs are collected by the drug collecting mechanism 14 
and 15 and packed in the packing strip 2 by the packaging apparatus 
17. Drug ejection and packing are as described are repeated 
automatically. 

[0178] A time setting instruction is also repeatedly sent from the 
controller 18 via the internal communication means 60 so that the 
microprocessor 40 receiving the instruction adjusts time. In a normal 
state in which communication and drug ejection are properly performed, 
the green indicator 32 is lighted and the red indicator 32 is prevented 
from being lighted in each of the drug feeders 13. Therefore, it is 
possible to visually confirm that no abnormality occurs in the drug 
feeders 13. When, for example, the internal communication means 60 
is malfunctioning, resulting in communication being disabled and in 
the suspension of operation of the tablet packing machine 10, the 
green indicator 32 is prevented from being lighted. With this, the 
cause of the trouble is easily identified. 

[0179] When any of the drug cassettes 20 is empty, the state is detected 
by the ejection control routine 48 of the microprocessor 40 in the 
base unit 30 to which the drug cassette 20 is attached. The result 
of detection is reported to the controller 18 via the communication 
routine 41. The red indicator 32 is also lighted. Thus, the fact 
that there is an empty drug cassette 20 and the location thereof can 
be properly known by personnel by an alarm sounded by the controller 
18 and/or the lighting of the indicator 32. If the drug to fill the 
cassette is not immediately available, an instruction as to whether 
packing should proceed without the drug or automatic drug dispensing 
based on the outstanding prescription should be terminated is given 
to the controller 18 via the operation panel 19 or the like. When 
the drug to fill the cassette is immediately available, the cassette 
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is refilled. 

[0180] In refilling the drug cassette 20 with the drug 1, the empty 
drug cassette 20 is removed from the base unit 30. The drugs 1 are 
contained in the container unit 13b. Thereafter, the drug cassette 
20 is reattached to the base unit 30. Both when attaching the drug 
cassette 20 and when detaching the same, the detecting routine 45 
and the information collecting routine 44 of the microprocessor 40 
of the base unit 30 to which the drug cassette 30 is attached append 
attachment/detachment history information to the history information 
52 record by record. Further, when the drug cassette 20 is reattached, 
the identification information is read from the identification 
information bearing member 21 by the reading device 31. The checking 
routine 47 compares the result of reading with the check data 51. 
[0181] If the result of comparison indicates matching failure, the 
ejection control routine 48 maintains an ejection disabled state in 
accordance with a notification from the checking routine 47. 
Accordingly, there is no fear that inappropriate drugs may be ejected 
for dispensing, even if a non-compatible drug cassette 20 is attached. 
In the event that the red indicator 32 is not prevented from being 
lighted when the drug cassette 20 is attached, compatibility of the 
drug cassette 20 is rechecked. An appropriate drug cassette 20 is 
attached to the base unit 30. 

[0182] Once an appropriate drug cassette 20 is attached, the 
comparison will find that the result of scanning the information 
bearing member 21 matches the check data 51 from the memory 50. 
Ejecting operation control by the ejection control routine 48 is 
resumed. A report indicating that the drug feeder 13 has returned 
to a drug ejection enabled state is sent from the ejection control 
routine -48 to the controller 18. The red indicator 32 is also lighted. 
Ejection of drugs is then resumed. 

[0183] In the related art, there may be cases where the drug cassette 
20 with a selected aligner 13c proves to be incompatible with the 
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drug contained in the cassette. For example, this may occur when the 
dosage form was not accurately known before the specification of the 
drug cassette 20 is determined, or when the dosage form was changed 
before the tablet packing machine 10 is put into actual use. In these 
cases, undesirable events such as mixing-in and excess may occur. 
Occurrence of such events is rare and at irregular intervals. It is 
therefore difficult to locate and identify such events even with 
monitoring. In a majority of cases, such events are identified by 
a check after the drug is dispensed. 

[0184] In contrast, with the drug feeder 13 of the inventive tablet 
packing machine 10, an occurrence of abnormal ejection that involves 
mixing-in or excess is detected by the mixing-in and excess detecting 
routine 43. The information is ranked by the information collecting 
routine 44 so as to create a record of drug dispensing history 
information, which is then appended to the history information 52. 
When mixing-in or excess of drugs is found in a check performed after 
the drugs are dispensed, the situation in which the abnormality occurs 
is learned. This is achieved, in the case of a site, by operating 
the operation panel 19 of the tablet packing machine 10. In the case 
of a remote location such as a factory of a manufacturer, the history 
information upload instruction is sent to the microprocessor 40 of 
the drug feeder 13 via the controller 18, using an external 
communication means connected to the tablet packing machine 10 such 
as the Internet or a lease line. 

[0185] Each of the aforementioned actions prompts the history 
information 52 in the memory 50 to be sent by the information 
transmitting routine 4 6 via the internal communication means 60. In 
the case of a site, the drug dispensing history information and the 
attachment/detachment history information are displayed on a screen 
of the operation panel 19. In the case of a remote location, the drug 
dispensing history information and the attachment /detachment history 
information are displayed on a browser screen or the like. The 
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information displayed may be referred to identify a cause of the 
mixing-in or excess. If necessary, the selection history information 
and the fabrication history information are also displayed on a screen 
to help the personnel to arrive at a solution. Since the situation 
is known easily and readily at a site or at a remote location, 
maintenance personnel arriving at the site can quickly act upon the 
situation. When the personnel at the site cannot make a proper 
decision or has difficulty in addressing the situation, an advice, 
instruction or assistance is transmitted from a remote location to 
the site. Since the site and the remote location can pursue a common 
task, sharing common understanding based on the same information, 
the task can proceed promptly and properly in a favorably coordinated 
manner. 

[0186] When the aligner 13c or the like of the drug cassette 20 is 
re-selected, the new drug cassette 20 is attached to the destination 
base unit 30 and the write switch 35 is operated. This causes the 
identification information to be read by the reading device 31 from 
the identification information bearing member 21. The check data 51 
is overwritten with the result of reading by the checking routine 
47. With this, the drug cassette 20 is made compatible with the 
destination base unit 30 . Further, the operation panel 19 is operated 
so as to append the selection history information including the 
specification data of the re-selected drug cassette 20 to the history 
information 52 in the memory 50 of the associated microprocessor 40. 
[0187] Thus, when the drug cassette 20 is exchanged or the 
specification of the drug cassette 20 is changed after the tablet 
packing machine 10 is put into operation, associated updating of the 
check data 51 and storage of the history information 52 are easily 
and properly performed at the site. 

[0188] The added information is also displayed on a screen for 
reference when the situation of operation is assessed or the 
specification is changed subsequently. 
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[0189] [Other points of note] 

[0190] The drug feeders 13 may not necessarily be arranged vertically 
and horizontally to form a matrix as described above. A cylindrical 
arrangement may alternatively be employed. 

[0191] The drug feeder storage 12 may be movable. The microprocessor 
40 may not necessarily be of a one-chip type. The memory 50 may be 
externally provided. While it is preferable that the memory 50 be 
non-volatile, it may alternatively be a memory provided with a battery. 
[0192] The writing of the check data 51 by operating the write switch 
35 may not necessarily be done at the site but may be done during 
the fabrication in a factory. 

[0193] In the described example, the mixing-in and excess detecting 
routine 43 receives the result of detection by the ejection sensor 
33 and notifies the ejection control routine 48 accordingly. 
Conversely, the ejection control routine 48 may detect abnormality 
in the motor 13j and notifies the mixing-in and excess detecting 
routine 43 accordingly. Alternatively, a dedicated routine may be 
provided to receive the result of detection by the ejection sensor 
33 and may used to notify both the mixing-in and excess detecting 
routine 43 and the ejection control routine 48 accordingly. 
[0194] (Second embodiment) 

[0195] The second embodiment relates to an apparatus wherein a drug 
product of a dosage form (for example, tablet and capsule) that allows 
piece-by-piece handling (in this specification, such a drug product 
is referred to as a "drug") is contained in a container. The apparatus 
feeds a prescribed number of drugs outside the container in accordance 
with a control signal. 

[0196] In a hospital dispensary or a prescription pharmacy outside 
a hospital, prescribed types and quantity (dose at a time, dosing 
interval, dosing period in number of days, etc.) of drugs are given 
to a patient in accordance with a prescription prepared by a doctor. 
In a dispensary or a pharmacy dispensing drugs such as tablets and 
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capsules, a drug feeder (also referred to as a "tablet feeder") is 
used as an apparatus for automatically selecting drugs designated 
in each prescription from a large stock of drugs (see, for example, 
patent documents 2-5) . 

[0197] The drug feeder 13 is provided with a container for containing 
drugs and is a mechanism designed to feed contained drugs piece by 
piece in accordance with a control signal consistent with a 
prescription. 

[0198] As shown in Fig. 7 of patent document No. 3, a drug feeder 
(reference numeral 13 in the figure) is an assembly comprising 
parallel-arranged units each capable of feeding one type of drug, 
the number of units being commensurate with the number of types of 
drugs to be stocked. The assembly is configured such that an arbitrary 
drug feeder is selectively operated by a controller. Drugs ejected 
from the drug feeder are collected by a chute (the duct 14 and the 
collecting member 15 in the figure) in one location. This enables 
a desired combination of drugs to be retrieved in accordance with 
a prescription. Below the chute is provided a packaging apparatus 
(reference numeral 17 in the figure) for individual packaging of drugs 
in a serial film package. The large number of drug feeders and the 
packaging apparatus integrally form a drug packing apparatus (tablet 
packing machine 10 in the figure) . 

[0199] In a hospital dispensary or the like, this drug packing 
apparatus enables a required amount of drugs to be fed from 
corresponding drug feeders only by inputting prescription data. It 
is possible to film-pack each one tablet or to automatically package 
and serve a multiple types of drugs to be taken at a time. 

[0200] As shown in Fig. 10 of patent document No. 3, each drug feeder 
is provided with a feed mechanism for feeding contained drugs one 
by one. Fig. 11 shows a main part of a typical, favorable feed 
mechanism in a related-art drug feeder adapted to capsules. 

[0201] As shown in Fig. 11, the related-art drug feeder is comprised 
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of a container main body 100 and an aligner 200. The container main 
body 100 comprises a cell unit 110 for containing drugs and an aligner 
housing unit 120 adjacent to the bottom of the cell unit 110 . Normally, 
the container 100 is formed of a semitransparent plastic so that the 
amount of drugs remaining in the container is visually observable. 
[0202] In the illustrated example, the aligner housing unit 120 is 
of a cylindrical configuration with a vertical axis of rotation. The 
aligner 200 (particularly, a main body 210) is rotatably contained 
in the aligner housing unit 120. In the illustrated example, the main 
body 210 of the aligner 200 is of a cylinder configuration rotatably 
engageable with the aligner housing unit 120. The main body 210 is 
axially arranged to be aligned with the aligner housing unit 120. 
The top of the main body of the aligner is formed as a spirally 
projecting agitator unit 240. The agitator 240 projects into the cell 
unit 110 and operates to agitate capsules and guide them into gutters 
described later. 

[0203] The underside of the aligner 200 is connected to an external 
driving apparatus (not shown) so as to be rotated, a rotation angle 
in each step of rotation being defined by a single gutter described 
later. 

[0204] At least one gutter 220 is provided at the periphery of the 
aligner 200 so that the drug enters the gutter 220 via the cell unit 
110. A partition 230 between the gutters is referred to in patent 
document No. 3 as a blade-like projection 13d. 

[0205] The gutter 220 extends in a direction having a vertical 
component. As shown in Fig. 11, the depth and width of the gutter 
are determined such that the longest dimension (total length) L10 
of a capsule is aligned with the direction of extension of the gutter, 
i.e. such that the capsule falls in a longitudinal direction. 
[0206] The aligner housing unit 120 of the container main body is 
configured to have a height H10, which is greater than the total length 
of the gutter 220 . With this, the gutter 220 is covered over its entire 
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length by the wall of the aligner housing unit, producing a tubular 
passage surrounded on all sides, and properly functions as a gutter. 
[0207] The total length of the gutter 220 is at least twice as large 
as the total length L10 of the capsule contained. At a position spaced 
apart from the bottom of the gutter 220 by the total length of the 
capsule, a partition plate 300 projects from selected locations on 
the interior wall of the aligner housing unit 120 . The partition plate 
300 partitions the gutter 220 into a preparatory aligning unit 221 
in the top half and an aligning unit 222 in the bottom half. 
[0208] More specifically, as shown in Fig. 11, the gutter 220 is 
designed to be of a length in which two successive capsules are 
completely entrenched therein. It is ensured that the lower aligning 
unit 222 is of a gutter length equal to the total length L10 of a 
capsule and the upper preparatory aligning unit 221 is of a gutter 
length equal to or greater than the total length L10 of a capsule. 
In the example of Fig. 11, the total length of the gutter 220 is twice 
the total length of a capsule. In a case where the gutter 220 is adapted 
to accommodate a small capsule, however, the gutter length of the 
preparatory aligning unit 221 may be greater than the total length 
of a capsule. 

[0209] The significance of having the preparatory aligning unit 221 
preceding the aligning unit will be described later. 
[0210] A notch is provided in the center of all partitions at the 
periphery of the aligning unit so that the partition plate 300 can 
reach the neighborhood of the bottom of the gutter. With this, the 
aligner 200 can be rotated without being interfered by the partition 
plate 300. 

[0211] Immediately beneath the gutter provided with a partition plate, 
a drug outlet 400 is provided at the bottom of the aligner housing 
unit. By providing a partition plate, it is ensured that the cell 
space, the gutter in the aligning unit and the drug outlet are not 
aligned to communicate with each other. Only those capsules in the 
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aligning unit 221 that are introduced into a space immediately above 
the drug outlet (=immediately below the partition plate) fall under 
their own weight to the drug outlet 400 so as to fall to the external 
chute- Without the partition plate, the drug can freely fall into 
the aligning unit immediately above the drug outlet, there being no 
limit to the number of drugs ejected from the drug outlet. 
[0212] The preparatory aligning unit is located between the cell unit 
of the container main body, the agitator unit of the aligner projecting 
into the cell unit, and the aligning unit which includes the drug 
outlet. The guiding action of the agitator enables the preparatory 
aligning unit to receive drugs from the cell unit properly and feed 
the drugs to the aligning unit. That is, the preparatory aligning 
unit is a standby aligning unit preceding the aligning unit. 
[0213] As mentioned with reference to the partition plate, the top 
end of the gutter should be closed by the partition plate when the 
drug is introduced into a space immediately above the drug outlet. 
Accordingly, in an embodiment provided only with the aligning unit 
(i.e., an embodiment in which the preparatory aligning unit is absent) , 
the chance of drugs in the cell falling into the gutter is reduced 
due to blockage by the partition plate. In contrast, by providing 
the preparatory aligning unit, drugs in the cell can fall into all 
gutters over the entire periphery of the aligner. As such, the chance 
of drugs in the cell falling into the gutters is not reduced. It is 
also for a probabilistic reason as mentioned above that the structure 
with the preparatory aligning unit is favorable in properly guiding 
drugs in the cell into the gutters. 

[0214] For the purpose of feeding drugs in the cell to the preparatory 
aligning unit, the gutter width and/or gutter depth are designed such 
the minimum of the three dimensions (total length, total width and 
total thickness) of the associated drug can pass through the gutter. 
With this dimension control, it is ensured that the drug enters the 
gutter only in such a manner that the direction of the longest dimension 
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(normally, the direction of the total length) is aligned with the 
longitudinal direction of the gutter. Like the aligning unit, the 
gutter of the preparatory aligning unit may suitably be formed in 
accordance with the size of one of the dimensions (total length, total 
width and total thickness) of the drug 1 with an intermediate size. 
The gutter width of the preparatory aligning unit is determined in 
accordance with the intermediate dimension. That is, if the gutter 
width is too large with respect to the intermediate dimension of the 
drug 1, the drug 1 will not be settled in the gutter of the preparatory 
aligning unit in a stable manner. Conversely, when the gutter width 
is too small with respect to the intermediate dimension of the drug 
1, the drug 1 is prevented from entering the preparatory aligning 
unit properly. 

[0215] Conventionally, the preparatory aligning unit is provided in 
a case where the drug is of an elongated configuration (for example, 
a capsule) in which the intermediate dimension is generally smaller 
than 1/2 of the maximum dimension. 

[0216] As mentioned above, it is ensured in the related-art drug feeder 
that the total length of the gutter of the aligner is at least twice 
the total length of a drug of an elongated configuration, and the 
preparatory aligning unit with a gutter length greater than the total 
length of the drug is provided. Further, container main bodies with 
the aligner housing units of a variety of heights are formed to adapt 
to the total length of the gutter of the aligner. 

[0217] Thus, various types of aligners and container main bodies with 
different dimensions adapted to a variety of total lengths of drugs 
are prepared and are appropriately combined to adapt to the total 
lengths of drugs . In this way, drug feeders corresponding to a variety 
of dimensions of capsules and tablets are produced. 

[0218] The inventors of the present invention studied the structure 
of the related-art drug feeder as described above and found that there 
are two problems (A) and (B) to be resoled. 
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[0219] (A) The first problem is that the height of the aligner housing 
unit 120 would become excessively large in order to deliver a 
relatively elongated drug such as that of Japanese pharmacopoeia #000 
(total length=about 22mm) , preventing formation of a compact feeder. 
This is because the structure of the related-art drug feeder requires 
that the total length of the gutter of the aligner and the height 
of the aligner housing unit be twice" or larger than the total length 
of a drug so as to secure a space for the preparatory aligning unit. 
[0220] (B) The second problem is that a wide variety of components 
constituting drug feeders (particularly, container main bodies) 
adapted to a variety of total lengths of drugs should be prepared 
because the total length of drug differs significantly from one drug 
type to another. 

[0221] For example, in the case of #000 capsules (for illustrative 
purpose, the total length of 20mm is assumed) , the height of the aligner 
housing unit of the container main body should be 40mm, twice the 
total length of the capsule. In the case of a #5 capsule (for 
illustrative purposes, the total length of 10mm is assumed), the 
required height of the aligner containing unit would be 20mm, twice 
the total length of the capsule. 

[0222] Thus, the height of the aligner housing unit would be 40mm 
or 20mm depending on the capsule accommodated, the size at one extreme 
being twice that of the other. If tablets with a diameter of, for 
example, 5mm are also to be fed, the size range of the aligner housing 
unit will further be increased. 

[0223] For example, it is possible to enforce diversion in which a 
container main body having an aligner housing unit adapted to 
relatively large-sized #000 is used to accommodate relatively 
small-sized #5 capsules. As shown in Fig. 12, such diversion, 
characterized by large size mismatch, results in the top end of the 
aligner housing unit 120 for #000 capsules (reference symbol P000) 
facing the wall being approximately 20mm above the top end of the 
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gutter of the aligner for #5 capsules (reference symbol P5) . Since 
the cell opens upward at the top end of the aligner housing unit, 
this results in drug accommodating space being wasted. 
[0224] The second embodiment, which will be described below, relates 
to a method of providing a drug feeder in which the aforementioned 
problem is solved and in which the container main body is made more 
compact in the height direction than in the related art. The second 
embodiment also relates to a method of providing an assembly of drug 
feeders in which it is possible to use a uniformly-sized container 
main body even if the total length differs from drug to drug. 
[0225] A summary of the second embodiment will be given. 
[0226] While the gutter length of the preparatory aligning unit is 
ensured to be at least equal to the total length of a drug in the 
related art, we have found that the function of preparatory aligning 
unit is fully served even if the gutter length is reduced to a size 
shorter than the total length of a drug. 

[0227] The following features characterize the second embodiment. 
[0228] (1) A drug feeder for containing and feeding a drug, comprising: 
a container main body and an aligner, wherein the container main body 
comprises: a cell unit which contains a drug; and an aligner housing 
unit which is adjacent to the bottom of the cell unit and which rotatably 
accommodates a main body of the aligner, at least one gutter into 
which a drug enters via the cell unit is provided at the periphery 
of the aligner, the gutter extends in a direction having a vertical 
component, and the depth and width of the gutter are determined such 
that the longest dimension of a drug is aligned with the direction 
of extension of the gutter, a partition plate projects from the 
interior wall of the aligner housing unit so as to partition the gutter 
into a preparatory aligning unit in the top half and an aligning unit 
in the bottom half, a drug outlet is provided in the aligner housing 
unit at a position below the partition plate so as to allow a drug 
in the aligning unit to fall, designating the longest dimension of 
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a drug as its total -length L, the gutter length of the aligning unit 
is substantially equal to the total length L, and the gutter length 
of the preparatory aligning unit is smaller than the total length 
L. 

[0229] (2) The drug feeder as described in (1) above, in which the 
aligner is generally of a cylindrical forms and a space inside the 
aligner housing unit is of a cylindrical form having an inner diameter 
sufficiently large to rotatably accommodate the aligner. 
[0230] (3) The drug feeder as described in (1) above, in which the 
drug is as described later in (A) or (B) . 

[0231] (4) An assembly of drug feeders which contain and feed a drug, 
wherein each drug feeder comprises a container main body and an aligner, 
each drug feeder is dedicated to a particular one of drug types that 
differ in dimensions so that each feeder contains and feeds only one 
type of drug, the container main body comprises: a cell unit which 
contains a drug; and an aligner housing unit which is adjacent to 
the bottom of the cell unit and which rotatably accommodates a main 
body of the aligner, at least one gutter into which a drug enter via 
the cell unit is provided at the periphery of the aligner, the gutter 
extends in a direction having a vertical component, and the depth 
and width of the gutter are determined such that the longest dimension 
of a drug is aligned with the direction of extension of the gutter, 
a partition plate projects from the interior wall of the aligner 
housing unit so as to partition the gutter into a preparatory aligning 
unit in the top half and an aligning unit in the bottom half, a drug 
outlet is provided in the aligner housing unit at a position below 
the partition plate so as to allow a drug in the aligning unit to 
fall, designating the longest dimension of a drug as its total length 
L, and given a drug Px having a total length Lx, which is equal to 
a maximum total length L of drugs of a variety of dimensions, the 
gutter of the aligning unit is of a length Ax, which is practically 
equal to the total length Lx, and the gutter of the preparatory aligning 
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unit is of a length Bx, which is smaller than the total length Lx, 
and given a drug P other than the drug Px, the gutter of the aligning 
unit is of a length which is practically equal to the total length 
L of the drug P, and the gutter of the preparatory aligning unit is 
equal to or smaller than (Ax+Bx-L) . 

[0232] (5) The assembly of drug feeders as described in (4) above, 
in which the aligner is generally of a cylindrical form, and a space 
inside the aligner housing unit is of a cylindrical form having an 
inner diameter sufficiently large to rotatably accommodate the 
aligner. 

[0233] (6) The assembly of drug feeders as described in (5) above, 
in which the container main body of the same form is used for drugs 
with different dimensions, and the height H of the cylinder of the 
aligner housing unit is less than twice the total length Lx of the 
drug Px. 

[0234] (7) The assembly of drug feeders as described in (4) above, 
in which the drug Px is as described later in (A) or (B) . 
[0235] (8) The assembly of drug feeders as described in (4) above, 
in which the partition plate is formed as a component separate from 
the container main body and inserted into the cylindrical space from 
outside the container main body so as to be detachably secured in 
the container main body. 

[0236] (A) A drug of a form with different dimensions in all three 
mutually perpendicular directions (x, y, z) , in which, designating 
the largest dimension as a total length L and the remaining two 
dimensions as a total width W and a total thickness T, the total length 
L is at least twice the larger of the total width W and total thickness 
T. 

[0237] (B) A drug of a form in which one of the dimensions in the 
three mutually perpendicular directions (x, y, z) is longer than the 
other two dimensions and the remaining two dimensions are equal to 
each other, and in which, designating the longest dimension as a total 
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length L and the remaining two dimensions as a total width W and a 
total thickness T, the total length L is at least twice the total 
width W. 

[0238] Hereinafter,- a design feature adapted to a relatively large 
total length of drug (for example, Japanese pharmacopoeia #000-#0 
capsules) will be referred to by a term "large-length" (for example, 
"large-length aligner") . A design feature adapted to a relatively 
small total length of drug (for example, #3-#5 capsules) will be 
referred to by a term "short-length". 

[0239] The gutter length of the preparatory aligning unit provided 
in the aligner of the related-art drug feeder is such that [gutter 
length of preparatory aligning unit=total length of drug] . In the 
second embodiment, however, [gutter length of preparatory aligning 
unit<total length of drug] . This is based on our finding that the 
function of guiding drugs is properly served even if the gutter length 
of a preparatory aligning unit is shorter than the total length of 
a drug. 

[0240] Broadly speaking, reduction in the gutter length of a 
preparatory aligning unit produces the following two effects. 
[0241] Firstly, by enabling the height of an aligner and the height 
of an associated aligner housing unit of a container main body to 
be reduced, the total height of the container main body, i.e., the 
height of a drug feeder as a component is reduced accordingly. 
Alternatively, by maintaining the total height of the container main 
body unchanged from that of the related art while reducing the height 
of the aligner and aligner housing unit, the capacity of the cell 
is enlarged accordingly. 

[0242] Secondly, by reducing the height of a large-length aligner 
and aligner housing unit and not reducing the height of a small-length 
aligner (i.e., not reducing the height of a preparatory aligning unit ) , 
size difference between the height of a large-length aligner housing 
unit and the height of a small-length aligner is reduced. As a result 
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of this, the waste of accommodating space due to size difference as 
described in (B) above is reduced in scale even if a large-length 
container main body is used as a small-length container main body. 
In other words, a large-length container main body can also serve 
the purpose of a small-length container main body. By using a 
large-length container main body also as a small-length container 
main body, it is not necessary to prepare a stock of a large variety 
of container main bodies in the process of fabricating a drug packing 
apparatus, which is an assembly of drug feeders. This allows the use 
of only one kind of die to produce of a container main body and is 
favorable in that the cost of fabricating a drug packing apparatus 
is reduced. 

[0243] The drug feeder according to the embodiment (1) described above 
and the assembly according to the embodiment (4) described above will 
be sequentially described by citing preferred embodiments of a drug 
feeder and an assembly thereof. In the following description, the 
longest dimension of a drug will be referred to as a total length 
L. 

[0244] As shown in Fig. 6, the drug feeder according to the embodiment 
(1) comprises a container main body 70 and an aligner 80. Reference 

symbol P indicates a drug handled by the drug feeder (a capsule is 

illustrated as an example) . 

[0245] For the basic structure of the drug feeder (for example, the 
structure described in (a) -(f) below and the materials of feeder 
components) and for the workings and effects described in (g) below 
and obtained by such structures, the related-art structure described 
above using Fig. 11 or the description in patent documents 2-5 may 
be referred to. 

[0246] (a) The container main body 70 comprises a cell unit 70 and 
an aligner housing unit 72 adjacent to the bottom thereof. 
[0247] (b) At least a main body 81 of the aligner 80 is rotatably 
accommodated in the aligner housing unit 72. 
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[0248] (c) Gutters 82 are provided at the periphery of the aligner 
80 to sandwich partition walls 83 . The gutter 82 extends in a direction 
having a vertical component . In the example shown in Fig. 6, the gutter 
82 extends in the vertical direction. 

[0249] (d) The top of the aligner is formed as an agitator spirally 
projecting upwards. A connecting hole or a connecting shaft is 
provided on the underside of the aligner for connection to an external 
driving apparatus . 

[0250] (e) A partition plate 90 projects from selected locations on 
the interior wall of the aligner housing unit 72 so as to partition 
the gutter 82 into a preparatory aligning unit 82a and an aligning 
unit 82b. 

[0251] (f) A drug outlet 101 is provided in the aligner housing unit 
below the position of the partition plate so as to ensure that drugs 
in the aligning unit fall under their own weight. 

[0252] (g) The workings and effects of the drug feeder provided by 
the basic structure in (a) -(f) are as follows : a large number of drugs 
randomly accommodated in the cell unit 71 descend to the gutter 82 
of the aligner 80 and reach the aligning unit. As the aligner is 
rotated, only those drugs guided to positions immediately below the 
partition plate fall to an external chute via the drug outlet 101 
under their own weight. 

[0253] As described before, an important feature of the drug feeder 
according to this embodiment consists in the gutter length of the 
preparatory aligning unit. 

[0254] As shown in Fig. 6, the gutter length of the preparatory 
aligning unit 62a according to the second embodiment is shorter than 
the total length L of the drug P. That is, the drug P entering the 
preparatory aligning unit 82a is not completely accommodated in the 
preparatory aligning unit as shown in Fig. 6, if there is a drug in 
the aligning unit below. A portion of the drug projects above the 
top of the gutter into the cell unit. The preparatory aligning unit 
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such as this is not found in the related art but provides the function 
equivalent to that of the related-art preparatory aligning unit, if 
the gutter length is properly limited. 

[0255] The gutter length of the aligning unit 82b is practically the 
same as the total length L of the drug P, as in the related art. The 
term "practically the same" refers to a requirement that the gutter 
length be practically equal to the length L such that a difference 
is within a range of error permitted to achieve the purpose of the 
drug feeder according to the second embodiment. The total length of 
a finished drug is not strictly as designed and the actual gutter 
length of the aligning unit 82b also has a manufacturing error. 
[0256] As described earlier, our finding in the second embodiment 
is that the function of a preparatory aligning unit is properly served 
even if the gutter length of the preparatory aligning unit is 
configured to be shorter than the total length of a drug as described 
above. By configuring the gutter length of the preparatory aligning 
' unit to be shorter as described above, the height of the aligner housing 
unit 72 is reduced accordingly, resulting in a drug feeder which is 
compact in height. Accordingly, the problem described above in (a) 
is solved. An added advantage is that the capacity of accommodating 
drugs is increased. Described above are the features of the embodiment 
(1) . 

[0257] The embodiment (1) requires that the gutter length of a 
preparatory aligning unit be smaller than the total length L of a 
drug. To achieve highly compact size of a drug feeder as a whole and 
to enable the configuration of a container main body to be shared 
as much as possible as described in the embodiment (4), it is preferable 
that the gutter length of a preparatory aligning unit be 80% or smaller, 
and preferably, 60& or smaller, than the total length L of a drug. 

[0258] The minimum gutter length of a preparatory aligning unit is 
preferably 40% or greater and, more preferably, 45% or greater than 
the total length L of a drug handled, to ensure that the gutter provides 
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the function as a preparatory aligning unit. 

[0259] Drugs handled by the drug feeder according to the second 
embodiment, i.e. drugs contained in the cell unit for feeding may 
be of any type of solid drug product that can be fed one by one. For 
example, capsules, tablets (including uncoated tablets and 
sugar-coated tablets), pills and troches may be handled. Drugs 
handled may not necessarily be pharmaceuticals but may be what is 
categorized as food such as nutritional supplements . 
[0260] Of all drugs, drugs having an elongated form as described in 
(A) and (B) above are most suitable to appreciate the feature of the 
drug feeder according to the second embodiment. 

[0261] As shown in Fig. 7A, the drug described in (A) above is an 
elongated drug in which the total length L is at least twice the larger 
of the total width W and the total thickness T (in the illustrated 
example, the width W is larger than the thickness T) . 
[0262] The form of drug shown in Fig. 7A is merely by way of example. 
The cross section indicated by shading is of a form having flat side 
edges and swollen toward the center. Alternatively, the cross section 
may be elliptical, rectangular, etc. 

[0263] As shown in Fig. 7B, the drug described in (B) above is a drug 
in which a dimension indicated by L is longer than the other two 
dimensions T and W, where T is equal to W, and in which the total 
length L is at least twice the total width W (=the total thickness 
T) . 

[0264] Capsules are typical examples of the drug of this type. The 
embodiment is not restricted to specific cross section or dimensions 
of a capsule. Capsules used for general-purposes include Japanese 
pharmacopoeia #000 capsules, #00 capsules and #0-#5 capsules. For 
example, a #000 capsule has a total length of about 22.02mm, and a 
#5 capsule has a total length of about 9.40mm. 

[0265] The gutter 82 provided at the periphery of the aligner may 
be formed by machining a base material of the aligner or by joining 
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ridged projection to the aligner to form a partition. 
[0266] The requirement for the gutter 82 is that it extends in a 
direction having a vertical component so that drugs fall under their 
own weight. As shown in Fig. 6, the depth and width of the gutter 
82 are determined such that the longest portion of a drug (in the 
case of a capsule, the total length L and, in the case of a disk-shaped 
drug, a diameter) is oriented in the direction of the extension of 
the gutter. 

[0267] The basic form of the aligner is a body of revolution. 
Preferably, the aligner is of a cylindrical form in which the axis 
of rotation extends in a vertical direction. Alternatively, the 
aligner may be of a conical form with its vertex facing downward (see 
patent documents 4 and 5) or a conical form with its vertex facing 
upward. The direction of the axis of rotation preferably extends in 
a vertical direction. Alternatively, the direction may be changed 
as appropriate so long as drugs can fall to the drug outlet. As a 
result of employing the above-identified form, it is ensured that 
the gutter extends in a direction having a vertical component so that 
drugs fall under their own weight. 

[0268] It is preferable that the space inside the aligner housing 
unit match the basic form of the aligner and the inner diameter of 
the space be sufficiently large to allow the aligner to be rotated. 
The posture of falling drugs may be determined in accordance with 
a distance between the interior wall surface of the aligner housing 
unit and the interior bottom surface of the gutter. 
[0269] In the embodiment (1) described above, dimensions may be 
determined as required apart from the reduction in the size of the 
preparatory aligning unit. For example, the height of the aligner 
and the height of the aligner housing unit of the container main body 
may be determined as required so as to be most suitable for drugs. 
[0270] If the need for standardization of the dimensions of components 
is disregarded and consideration is given only to the ideal form of 
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a drug feeder as an isolated component, it is preferable the height 
of the aligner housing unit in the container main body (dimension 
H of Fig. 6) be practically equal to the total length of the gutter 
•of the aligner (gutter length of the preparatory aligning unit 
82a+gutter length of the aligning unit 82b of Fig. 6) . More preferably, 
the dimension H is longer than the total length of the gutter of the 
aligner by 0mm-5mm, as shown in Fig. 6. 

[0271] That is, an ideal relation between dimensions is such that 
H>82a+82b. 

[0272] A description will now be given of the embodiment (4) described 
above. 

[0273] This embodiment requires that an assembly comprising multiple 
drug feeders according to the second example includes at least one 
drug feeder of the embodiment (1) above. From the perspective of 
standardization of the dimensions of the container main body, it is 
preferable that the aligner of the drug feeder of the embodiment (1) 
above be used for large-length drugs and the related-art aligner be 
used for small-length drugs. The basic mechanism and structure of 
each of the drug feeders required for feeding drugs are the same as 
those described with reference to the drug feeder of the embodiment 

(1) above. 

[0274] Fig. 8 schematically shows the relationship between selected 
dimensions in aligners 80a, 80b and 80c of the drug feeder according 
to the embodiment (4), by taking examples of largest-length, 
medium-length and smallest-length drugs. As shown in Fig. 8, each 
of the drug feeders is dedicated to a particular one of drug types 
that differ in dimensions so that each feeder contains and feeds only 
one type of drug. 

[0275] In forming an assembly comprising a multiple drug feeders 
according to the embodiment (4) above, the gutter length of the 
preparatory aligning unit of the aligner for largest-length drugs 
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is reduced and the height of the aligner housing unit of the container 
main body is reduced accordingly. The gutter length of the preparatory 
aligning unit of the aligner for drugs shorter than a certain length 
is not reduced. A container main body for large-length drugs is also 
used in this case. With this, the size of the container main body 
is advantageously standardized and the problem of (B) is resolved. 
[0276] More specifically, as shown in Fig. 8, the gutter of the 
preparatory aligning unit of the aligner 80a adapted for a drug Px 
having a total length Lx, which is a maximum total length L of drugs 
that differ in dimensions, is configured to have a length Bx, which 
is smaller than the total length Lx of the drug. The gutter of the 
aligning unit is of a length Ax, which is practically equal to the 
total length Lx of the drug, with the result that the gutter length 
of the largest-length aligner is such that Ax+Bx (=Lx+Bx) <2Lx . 
[0277] The feature described above is the same as the feature of the 
drug feeder according to the embodiment (1) above. The amount of 
reduction of the gutter length of the largest-length preparatory 
aligning unit is as described in the embodiment (1) above. 
[0278] The height Hx of the largest-length aligner housing unit is 
similarly reduced. The height Hx may be less than twice the total 
length Lx of the drug Px. Preferably, the height Hx is practically 
equal to Ax+Bx (=Lx+Bx) , the total gutter length of the aligner or 
larger than the sum by about 0mm-5mm. 

[0279] It is most preferable according to this embodiment that the 
reduced height Hx of the largest-length aligner housing unit be applied 
to other feeders so that the height Hx=Ax+Bx (=Lx+Bx) is uniformly 
used as the height of the aligner housing units of other container 
main bodies. 

[0280] The total gutter length of the aligners for drugs (PI and P2 
of Fig. 8) shorter than the drug Px may preferably be designed as 
described (i) and (ii) below. 

[0281] (i) In the case of drugs like the drug PI of Fig. 8, which 
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is slightly shorter than the largest-length drug Px (i.e. drugs in 
which twice the total length LI of the drug is equal to or larger 
than the total length Ax+Bx of the largest-length gutter) , the total 
length of the gutter of the aligner is designed to be Ax+Bx. In this 
case, the length Bl of the preparatory aligning unit is shorter than 
the total length LI of the drug so that the resultant drug feeder 
is encompassed by the embodiment (1) above. 

[0282] (ii) In the case of drugs like the drug P2 of Fig. 8, which 
is sufficiently shorter than the largest-length drug Px (i.e. drugs 
in which twice the total length L2 of the drug is smaller than the 
total length of the largest-length gutter Ax+Bx (=Lx+Bx) ) , the total 
length of the gutter of the aligner is made shorter than Ax+Bx but 
the size of the preparatory aligning unit is not reduced, the total 
length thereof remaining twice the length L2 . In this structure, a 
difference between the height H (=Ax+Bx) of the aligner housing unit 
72 of the container main body and the total length (=2xL2) of the gutter 
of the aligner 80c is not as large as in the related art. Thereby, 
the space of the cell unit is less wasted. 

[0283] The total length of the gutter of the aligner 80b shown in 
Fig. 8 employed in the case of (i) above is Ax+Bx (=Lx+Bx) , the same 
length as that of the aligner 80a. Unlike the aligner 80a, however, 
the gutter length of the aligning unit is LI and the gutter length 
of the preparatory aligning unit is Bx+Lx-Ll (subtraction of the gutter 
length LI of the aligning unit from the total length of Lx+Bx) , to 
be more specific. That is, the level of reduction in the gutter length 
of the preparatory aligning unit is relatively small, with the result 
that the gutter length of the preparatory aligning unit is close to 
the total length LI of the associated drug PI. 

[0284] As mentioned in (i) and (ii) above, in a preferable embodiment, 
the total length of the gutter of the aligner associated with the 
drug shorter than the drug Px is equal to or smaller than Ax+Bx (=Lx+Bx) . 
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In that case, the gutter length of the preparatory aligning unit is 
equal to or smaller than (Ax+Bx-L) , given that the total length of 
the drug is L. 

[0285] If the total length of the drug is shorter than half the length 
(Ax+Bx) as in the case of drugs like the drug P2 shown in Fig. 8 (that 
is, in the case of a drug in which twice the total length of the drug 
is smaller than Ax+Bx) , the total length of the gutter may be extended 
to Ax+Bx, if it is intended, for example, to standardize the size 
of a material worked to fabricate an aligner. In that case, the gutter 
length of the preparatory aligning unit is larger than the total length 
of the drug. 

[0286] If the total length of a drug is sufficiently small as in the 
case of the drug P2 shown in Fig. 8 (for example, Japanese pharmacopoeia 
#5 capsules), collective behavior (such as manner in which the drugs 
fall into the aligner, resistance to movable components inside the 
container) of small-sized, lightweight drugs, occurring when the cell 
unit is filled with a large number of drugs, is different from that 
of the largest-length drug Px. As a result, the drugs may completely 
fall into the gutter even if only the aligning unit is provided. That 
is, the preparatory aligning unit may not be necessary. In such a 
case, the preparatory aligning unit may be omitted so that an aligner 
provided only with an aligning unit (a so-called single-tier blade) 
may be used. The aligner provided only with an aligning unit is 
favorable in that it is easy to machine and provides a larger space 
for accommodating drugs inside the container. 

[0287] In order to achieve the' structure according to embodiment (4) 
above, the preparatory aligning unit for drugs with the largest length 
of all types of drugs handled by the assembly is preferably designed 
to have the smallest possible gutter length. The total length of the 
gutter of the aligner as determined by the gutter length is given 
as (Ax+Bx), as described before. The height of the aligner housing 
unit is made to match the length (Ax+Bx) . The dimensions of the 



55 



SUBSTITUTE SPECIFICATION 



container main bodies for other drug types are also determined 
according to the same sizing requirement. 

[0288] For example, a Japanese pharmacopoeia #000 capsule (total 
length=about 22mm) may be given as an example of the drug Px with 
the largest length Lx of all types of differently-sized drugs. When 
#000 capsules are handled, the gutter length of the preparatory 
aligning unit is preferably in the range of 40%-60% and, more 
preferably, 40%-50% of the total length of the capsule. By reducing 
the height of the aligner housing unit of the container main body 
accordingly, the container main body with the same dimensions is 
suitably used for drug feeders adapted for drugs shorter than the 
largest-length capsule . 

[0289] As described above, the embodiment (4) above enables the use 
of a uniformly-sized container main body for an assembly of drug 
feeders. However, the specific detail of the total length of the 
gutter of the aligner (gutter length of the preparatory aligning 
unit/the gutter length of the aligning unit) differs depending on 
the total length of the drug. Therefore, the height of the partition 
plate provided in each container main body differs from feeder to 
feeder. Thus, even when the dimensions of the container main body 
are standardized, the height of the partition plate should be adjusted 
for each container main body. 

[0290] By introducing a structure in which the position of the 
partition plate is changeable with a single operation, the container 
main body with uniform dimensions is suitably used for drugs with 
different total lengths. 

[0291] One possible structure that enables changing the position of 
the partition plate with a single operation is illustrated in Fig. 
9. Parts 91a and 91b that include tongue-like partition plates 90a 
and 90b, respectively, are formed as parts separate from the container 
main body 70. The parts 91a and 91b are detachably secured in plug-in 
holes in the container main body 70. Each of the parts 91a and 91b 
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is inserted from outside of the container main body 70 at a height 
commensurate with the total length of drug. With this, the partition 
plate is made to project into a space inside the aligner housing unit. 
The length of the partition plate may appropriately be determined 
in accordance with the depth of the gutter (size of the drug in a 
cross section) . 

[0292] Fig. 10A schematically shows essential parts of a structure 
that enables changing the height of the partition plate in a given 
container main body. Multiple pairs each comprising a plug-in hole 
72f and an associated positioning hole 72h are provided at appropriate 
positions on the outer wall of the aligner housing unit 72 of the 
container main body (the other portions of the container main body 
are omitted from illustration) . The position of insertion of a 
partition plate 90 and a positioning pin 92 provided in the part 91 
is variable. In this way, the partition plate is easily positioned 
and the position thereof is easily changed. 

[0293] In the example shown in Fig. 10A, an assembly 72e that includes 
the plug-in hole 72f and the positioning hole 72h is also a separate 
component detachable from the aligner housing unit 72 of the container 
main body. 

[0294] In the illustrated example, the plug-in hole 72 is provided 
at three levels but there is no restriction to the number of levels. 
Not all of the plug-in holes 72f need remain open. Only those plug-in 
holes that are necessary may be opened in a casting process, keeping 
the other holes being blocked. 

[0295] In the example shown in Fig. 10A, the top and middle plug-in 
holes are blocked. 

[0296] As shown in Fig. 10B, by configuring the positioning pin 92a. 
as a split pin, the pin is secured merely by pressing it in a direction 
indicated by the arrow with a finger. As such, positioning and 
detachment are achieved in a single operation without using any tools. 
[0297] The thickness of the partition plate may be changed depending 
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on the drug type and a material for forming the partition plate may 
be appropriately selected from materials such as resin and metal 
(particularly, stainless steel) . 

[0298] For example, in the case of drugs other than capsules, i.e. 
in the case of drugs such as tablets (uncoated tablets and the like) , 
which are characterized by a disk shape and a uniform thickness, the 
partition plate should be relatively accurately inserted into a space 
between two drugs successively introduced into the gutter of the 
aligner, without encountering any resistance, in order to isolate 
the two drugs vertically to respectively place them in the preparatory 
aligning unit and the aligning unit. Accordingly, the partition plate 
adapted for such a purpose should be light, thin and flexible and 
should be of high mechanical strength and resistance to fracture. 
A stainless plate with a thickness of about 0.3mm-0.5mm would be 
favorable for such a purpose. 

[0299] Usually, capsules are cylindrical and the ends thereof are 
hemispherical . Therefore, a partition plate with a thickness of about 

0. 5mm- 1,0mm can be introduced into a space between drugs relatively 
easily. Therefore, the partition plate for capsules may be a molded 
product formed of a resin material such as polypropylene (PP) or 
flexible polyethylene (PE) . 

[0300] An example will be given below of an assembly of drug feeders 
adapted for three types of capsules that differ in total length 
(large-length, medium-length and small-length) , the assembly 
comprising three types of drug feeders (large-length, medium-length 
and small-length) for feeding respective capsules, and the 
uniformly-sized container main body being shared by the feeders. 
[0301] The specification of each of the three types of capsules is 
as follows. 

[0302] Large-length capsule (Japanese pharmacopoeia #000) : total 

1. ength=about 22.02mm, trunk diameter=about 9.53mm). 

[0303] Medium-length capsule (Japanese pharmacopoeia #1) : total 
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length=about 16.71mm, trunk diameter=about 6.61mm). 

[0304] Small-length capsule (Japanese pharmacopoeia #5) : total 

length=about 9.40mm, trunk diameter=about 4.66mm). 

[0305] The dimensions of the major portions of the aligners fabricated 

to adapt to the three types of capsules are as follows. (Large-length 

aligner) 

[0306] As shown in Fig. 6, a cylindrical ingot member (outer trunk 
diameter=61mm) having an agitator unit spirally projecting upward 
is formed of an acrylonitrile butadiene styrene (ABS) resin. The 
underside of the ingot member is provided with a hole for connecting 
with an output rotary shaft of an AC synchronous motor (external 
driving apparatus) . 

[0307] A total of ten vertical gutters (preparatory aligning 
unit+aligning unit) are formed by machining at regular intervals 
around the entire periphery of the trunk of the ingot member such 
that a partition wall and a gutter alternate. The gutter width is 
10 . 5mm and the total length of the gutter is 32mm. Between the aligning 
unit and the aligning unit lies a partition gutter with a width of 
5mm crossing the gutter in a circumferential direction. 
[0308] The specific detail of the total length 32mm of the gutter 
as designed is such that the gutter length of the aligning unit that 
should accommodate the total length of the capsule is about 22mm and 
the gutter length of the preparatory aligning unit is 10mm, the 
remainder of the total length. Accordingly, when two #000 capsules 
enter the gutter of the aligner, one of the capsules sticks out from 
the top end of the gutter by about 12mm, a situation unique to the 
embodiment . 

[0309] [Middle-length aligner] 

[0310] A cylindrical ingot member like that of the large-length 
aligner is formed. A total of fifteen vertical gutters are formed 
by machining at regular intervals around the entire periphery of the 
trunk of the ingot member such that a partition wall and a gutter 
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alternate. The gutter width is 8 . Omm and the total length of the gutter 
is 32mm. 

[0311] The specific detail of the total length 32mm of the gutter 
as designed is such that the gutter length of the aligning unit that 
should accommodate the total length of the capsule is about 17mm and 
the gutter length of the preparatory aligning unit is 15mm, the 
remainder of the total length. Accordingly, when two #1 capsules enter 
the gutter of the aligner, one of the capsules sticks out from the 
top end of the gutter by about 2mm. 

[0312] In this embodiment, the preparatory aligning unit and the 
aligning unit are provided. In the case of Japanese pharmacopoeia 
#1 capsules, drug feeding performance that presents no real problem 
is achieved even if the preparatory aligning unit is omitted. 

[0313] [Small-length aligner] 

[0314] A cylindrical ingot member like that of the large-length 
aligner is formed. A total of seventeen vertical gutters are formed 
by machining at regular intervals around the entire periphery of the 
trunk of the ingot member such that a partition wall and a gutter 
alternate. The gutter width is 6. Omm and the total length of the gutter 
is 32mm. 

[0315] The specific detail of the total length of the gutter as 
designed is such that the gutter length of the aligning unit that 
should accommodate the total length of the capsule is about 10mm and 
the gutter length of the preparatory aligning unit is 22mm, the 
remainder of the total length. Accordingly, three #5 capsules can 
enter the gutter of the aligner and the top end of one of the capsules 
is receded from the top end of the gutter by about 2mm. 
[0316] In this embodiment, the total length of the gutter is set at 
32mm and the preparatory aligning unit and the aligning unit are 
provided. The dimensions are such that #5 three capsules can 
successively enter the aligner. In the case of small-sized, 
lightweight drugs such as #5 capsules, drug feeding performance that 



60 



SUBSTITUTE SPECIFICATION 



presents no problem in actual use is often achieved even when the 
preparatory aligning unit is omitted. 
[0317] [Container main body] 

[0318] The container main body is formed of an acrylonitrile styrene 
(AS) resin. The configuration and dimensions of the container main 
body are adapted to the large-length aligner. 

[0319] The space inside the aligner housing unit is designed as a 
cylinder with an inner diameter cp of 62mm so as to ensure that the 
aligner is rotatable and appropriate gap is secured between the aligner 
housing unit and the aligner. The height of the aligner housing unit 
is designed to be 32mm to adapt to the large-length aligner. As shown 
in Fig. 6, the container main body is designed such that the partition 
plate is inserted straight above the drug outlet from outside the 
container, at a height commensurate with the total length of the drug 
from the underside of the aligner. In this way, the gutter of the 
aligner is separable into the aligning unit and the preparatory 
aligning unit. The underside of the aligner serves as a reference 
to measure the dimensions of the aligner. As shown in Figs. 9 and 
10, the structure including the positioning pin and the positioning 
hole is attached to the outside of the aligner housing unit so that 
the position of the partition plate member can be changed in a single 
operation to adapt to the total length of the capsule. 
[0320] The cell unit above the aligner housing unit and a seat unit 
below are integrally formed with the container main body. A detailed 
description of the configuration and dimensions of the cell unit and 
the seat unit as well as other minor details will be omitted. 
[0321] The container main body as described above, provided with the 
aligner housing unit adapted to the large-length aligner, is also 
formed in drug feeders for the other drug types. 

[0322] Three types of drug feeders are built by combining the 
uniformly-sized container main body with the large-length aligner, 
the medium-length aligner and the small-length aligner. The 
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partition plate is set at appropriate positions and the external 
driving apparatus is fitted to the underside of the drug feeder. 
[0323] Observation of the function of the preparatory aligning, unit 
and drug feeding performance, made while the cell unit of the drug 
feeder is being filled with associated capsules and the external 
driving apparatus is being operated, revealed that the preparatory 
aligning unit of the large-length drug feeder, with a gutter length 
shorter than the total length of the drug by 12mm, functioned properly 
by successfully guiding the capsules. The capsules entering the 
preparatory aligning unit fall into the aligning unit without being 
stuck at the entrance of the gutter. Situations such as failure of 
drugs to be ejected out of the drug feeder did not occur at all in 
an experiment in which one thousand drugs are successively fed. 
[0324] In drug feeders for medium-length drugs and for small-length 
drugs, it is ensured that the top end of the aligner housing unit 
of the container main body and the top end of the preparatory aligning 
unit are at practically the same height. It is also found that these 
drug feeders are not significantly inferior in its capacity to 
accommodate drugs in comparison with feeders with a short-sized 
aligner housing unit adapted to the aligner provided only with the 
aligning unit to accommodate small-length drugs (note that a 
short-sized aligner housing unit creates an accordingly larger cell 
unit) . 

[0325] An advantage of the second embodiment is that the container 
main body is made more compact in height than in the related art. 
\ Further, the second embodiment allows the use of a uniformly-sized 

container main body to build an assembly of drug feeders even if drugs 
may vary in total length. Accordingly, the cost of fabricating a drug 
packing apparatus is reduced. 

[0326] (Third embodiment) 

[0327] The third embodiment relates to an automatic drug dispenser 
for accommodating various drugs and automatically ejecting a desired 
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drug for purposes including packing, in accordance with a prescription 
or an instruction for dispensing and, more particularly, to an 
automatic drug dispenser in which it is checked if a drug cassette 
that ejectably stores a drug matches a base unit when the cassette 
is attached to or detached from the base unit. 

[0328] The third embodiment also relates to drug feeders built in 
the automatic drug dispenser. 

[0329] First, a tablet packing machine 410, a typical embodiment of 
the inventive automatic drug dispenser, will be described. Figs. 
21A-21F show a mechanical structure of the tablet packing machine 
410 and a large number of drug feeders 413 built in the machine. Fig. 
21A is a perspective view showing the appearance of the tablet packing 
machine 410/ Fig. 21B is a schematic view showing the internal 
structure of the tablet packing machine 410; Fig. 21C is a left side 
view of the drug feeder 413; Fig. 21D is a front view of the drug 
feeder; Fig. 21E is a longitudinal sectional view showing the left 
side of the drug feeder; Fig. 21F is a control block diagram related 
to active components of the drug feeder 413 . Fig . 22 is a block diagram 
showing the overall structure of the control system of the automatic 
drug dispenser; and Figs. 23A and 23B show the structure of control 
data. Fig. 23A shows the structure of a record in a drug master table; 
and Fig. 23B shows the structure of an electronic message for an 
instruction for ejecting drugs. 

[0330] The tablet packing machine 410 (see Figs. 21A and 21B) 
comprises: a large number of drug feeders 413 accommodating various 
drugs 1 (disk-shaped drugs, ball-shaped drugs, capsules, 
cylinder-shaped drugs, tablets and the like) according to their 
categories; drug collecting mechanisms 414 and 415 for collecting 
drugs 1 ejected from the drug feeders 13; a packaging apparatus 417 
for packing the drugs 1 received from the drug collecting mechanisms 
414 and 415; and a controller 418 (tablet packing machine main 
controller, main control apparatus of the packing machine main body) 
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embodied by a microprocessor system or the like. Under the control 
of the controller 418, a desired number of drugs 1 are ejected from 
the associated drug feeders 413 in accordance with prescription data 
or drug dispensing instruction data derived therefrom. The drug 
collecting mechanisms 414 and 415 collect the drugs 1 thus ejected 
and feed the drugs 1 to a drug input unit 416 (collected drug input 
inlet) provided downstream so that the drugs 1 are packed in the 
packaging apparatus 417. The drugs 1 are packed in packing strip 2 
(packing paper) as they are compartmentalized according to a unit 
to be taken at a time or a unit to be administered at a time. 
[0331] More particularly, the tablet packing machine 410 houses a 
drug storage 411 (a drug rack unit and a drug container storage) at 
the upper end of the machine and houses the packaging apparatus 417 
at the lower end thereof. Conduit pipes 414 (ducts, chutes, guide 
passages, upper drug collecting channels) and collecting members 415 
(hopper-like members, funnelform members, lower drug collecting 
channels) constituting the drug collecting mechanism communicate 
between the drug storage 411 and the packaging apparatus 417. In the 
drug storage 411, multiple individually slidable drug feeder storages 

412 (drug storages) are arranged horizontally. In each of the drug 
feeder storages 412, several to several tens of detachable drug feeders 

413 are arranged vertically and horizontally. The storage position 
or the feeder storage address of each of the drug feeders 413 in the 
drug storage 411 is determined by a triplet comprising a column address, 
a row address and a board address. A column address indicates a 
position in the horizontal direction. ' More specifically, it 
indicates the ID number of the drug feeder storage 412. A row address 
indicates a position in the vertical direction. More specifically, 
it indicates the ID number of a rack board to which the drug feeder 
413 is mounted. A board address indicates a position in the front-back 
direction or depth direction. More specifically, it indicates the 
order of the drug feeder 413 in the rack board. In a case where the 
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drug feeders 413 are in a cylindrical arrangement (not shown) , a feeder 
storage address is similarly determined if the ID number of the drug 
feeder storage 412 is unique. 

[0332] Each drug feeder 413 (see Figs. 21C-21E) is generally 
partitioned into a drug cassette 420 ejectably accommodating a large 
number of drugs 1, and a base unit 430 for detachably supporting the 
drug cassette 420 and driving a motor to eject drugs. The drug feeder 
413 is designed to eject a designated number of drugs 1. Components 
built in the base unit 430 (see Fig. 21F) include a motor 4 13 j provided 
as an actuator, an ejection sensor 433 provided as a means for detecting 
ejected drugs falling and an attachment/detachment sensor 434 
provided as a means for detecting the attachment and detachment of 
a cassette. These components are connected to a rack control circuit 
461 via individual intra-rack wirings 462 and are permanently fixed 
to the rack of the drug feeder storage 412. In contrast, the drug 
cassette 420 of the drug feeder 413 is detachable to facilitate 
refilling of the cassette with drugs. 

[0333] Also built in the tablet packing machine 410 (see Figs. 21A 
and 21B) are a manual dispensing unit 410a formed to be extractable 
from the housing in the forward direction and a manual drug dispensing 
apparatus provided with an actuating member (not shown) located in 
the housing to receive drugs from the manual dispensing unit 410a. 
Multiple vertically and horizontally arranged compartments are formed 
in the manual dispensing unit 410a. As such, the manual dispensing 
unit 410a is suitably used to manually dispense drugs per day multiple 
times, by compartmentalizing drugs so that each compartment contains 
drugs to be taken per day or each compartment contains drugs to be 
taken at each of different occasions in a day throughout a period 
in which drugs should be taken. The manual dispensing unit 410a is 
used to pack drugs not allocated to the drug feeders 413 together 
with the drugs allocated to the drug feeders 413. For example, 
intermittent driving of a conveyor inside the manual dispensing unit 
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410a sequentially ejects manually dispensed drugs (see, for example 
patent document No. 6) . 

[0334] A control console 409 (drug dispensing controller ) is attached 
to the tablet packing machine 410 or provided as close as possible 
to it (see Fig. 21A) in order to integrally manage the automatic 
dispensing operation of the tablet packing machine 410. If the tablet 
packing machine 410 is a stand-alone, minimum system, the control 
console 409 and the tablet packing machine 410 are often integrally 
built. If the tablet packing machine 410 is a medium to large scale 
system comprising multiple machines, the control consol 409 manages 
multiple tablet packing machines 410; i.e. one -to-many or few- to-many 
management system is employed. Therefore, the control console 409 
is often provided as an isolated, independent unit (see Fig. 22) . 
In a stand-alone system in which the automatic drug dispenser is used 
in an isolated fashion, prescription data, prepared by converting 
the contents of prescription into electronic data, and drug dispensing 
data derived from the prescription data are input to the control 
console 409 via an input device (not shown) . In a network-based system 
in which the control console 409 is connected to a prescription order 
entry system of a doctor's office or a host computer of a dispensary 
(see dotted lines in Fig. 22), prescription data prepared in the 
prescription order entry system, for example, are subject to data 
format conversion by an electronic prescription message converter 
in the middle of the network and are subject to data analysis by a 
dispensary host computer so as to be converted into drug dispensing 
data comprising data fit for automatic drug dispensing. Only the data 
related to the tablet packing machine 410 under the control of the 
control console 409 are forwarded to the control console 409. 
[0335] For the purpose of preparing a drug ejection instruction on 
the basis of the prescription data or drug dispensing data derived 
therefrom, the control console 409 (see Fig. 22) comprises a computer 
storing a drug master table. For example, the control console 409 
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may comprise a laptop personal computer or a desktop personal computer . 
The control console 409 broadcasts the drug ejection instruction 
prepared in an electronic message format to the tablet packing machines 
410 via a suitable communication adapter. The drug master table (see 
Fig. 23A) comprises a large number of records searchable using drug 
codes as primary keys. Each record includes drug information such 
as drug name and dosage form. The drug master table also includes 
items such as: "machine ID" for identifying the tablet packing machine 
410; "check data" assigned to each base unit 430 and checked against 
cassette identification information attached to the drug cassette 
420; "feeder storage address" described above comprising a column 
address, a row address and a board address; and "cassette state" 
indicating whether the cassette is attached and whether the cassette 
is operable. A free area for future expansion that remains cleared 
to zero and unused for future expansion of functions is reserved. 
[0336] In order to cause the associated drug feeder 413 to eject 
associated drugs, an electronic message for a drug ejection 
instruction transmitted from the control console 409 to the tablet 
packing machine 410 (see Fig. 23B) includes the number of drugs 
designated by a prescription, the machine ID that identifies the 
tablet packing machine 410 (identified by one of integers 1-N) and 
the aforementioned feeder storage address (a drug feeder storage 
address related to the drug feeder storage) that identifies the drug 
feeder 413 in the tablet packing machine 410 are also included in 
the electronic message to designate the destination of the message. 
[0337] For reception of the drug ejection instruction, an internal 
communication means 460 of the tablet packing machine 410 is extended 
outside so as to be connected to a communication adapter of the control 
console 409 (see Fig. 22) . For example, the internal communication 
means 460 is a LAN conforming to the IEEE RS485 standard. The 
controller 418 is connected to the LAN. Also connected to the LAN 
via the intra-rack wiring 462 are the rack control circuit 461, which 
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controls the drug feeders 413, and a manual dispensing control circuit 
464, which controls the operation of the manual dispensing unit 410a. 
The rack control circuit 461 is provided for each rack inside the 
drug storage 411 . Therefore, there are multiple rack control circuits 
461 in each tablet packing machine 410. 

[0338] A summary of the third embodiment will be given. 
[0339] (1) An automatic dispenser according to the third embodiment 
comprises: a drug cassette which ejectably accommodates drugs; a base 
unit which detachably supports the drug cassette and drives a motor 
to eject drugs; a drug feeder storage which accommodates a large number 
of base units; a reading device which is provided in each of the base 
units and reads identification information assigned to the drug 
cassette; and a checking means which compares a result of reading 
with pre-stored check data, wherein a set of a microprocessor and 
a memory, or a microprocessor with a built-in memory is mounted in 
each of the base units, the checking means and the check data are 
built in each microprocessor in a distributed manner, and wherein 
a check bypassing means which temporarily suspends the checking 
function of the checking means is built in all or some of the 
microprocessors . 

[0340] A drug feeder according to the third embodiment may comprise: 
a drug cassette which ejectably accommodates drugs; a base unit which 
detachably supports the drug cassette and drives a motor to eject 
the drugs, wherein a reading device which reads identification 
information assigned to the drug cassette is provided in the base 
unit, a set of a microprocessor and a memory, or a microprocessor 
with a built-in memory is mounted in the base unit, wherein a checking 
means which compares check data stored in the memory with a result 
of reading by the reading device is built in the microprocessor, and 
wherein a check bypassing means which temporarily suspends checking 
function is built in the microprocessor. 

[0341] (2) The automatic drug dispenser of (1) according to the third 
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embodiment may further be characterized in that an overwriting means 
which overwrites the check data with the identification information 
read by the reading device is built in all or some of the 
microprocessors . 

[0342] (3) The automatic drug dispenser of (2) according to the third 
embodiment may further be characterized in that the base units are 
classified in a first group comprising a relatively large number of 
base units and a second group comprising a relatively smaller number 
of base units. The microprocessor mounted in the base unit of the 
first group activates the check bypassing means instead of activating 
the overwriting means. The microprocessor mounted in the base unit 
of the second group activates the overwriting means instead of 
activating the check bypassing means. 

[0343] (4) The drug feeder of (1) and the automatic drug dispenser 
of (1) through (3) according to the third embodiment may be 
characterized in that the check bypassing means includes a means for 
saving the check data and a means for restoring the check data. 
Alternatively, the check bypassing means may include a means for 
updating a flag for switching between different operations of the 
check bypassing means. 

[0344] (1) In the drug feeder and automatic drug dispenser of (1), 
distributed microprocessor arrangement not only enables the base unit 
of each drug feeder to execute the checking function but also is 
functionally expanded to process the temporary suspension of checking 
function. Accordingly, the base unit of each drug feeder is capable 
of the processing temporary suspension of the checking function as 
well as executing the checking function. 

[0345] Thus, the above embodiment realizes a drug feeder and an 
automatic drug dispenser in which it is possible to test replacement 
of drug cassettes in a drug feeder in which a trouble occurs, without 
reguiring rewriting of a drug master table. 

[0346] In the automatic drug dispenser of (2), the check data is 



69 



SUBSTITUTE SPECIFICATION 



overwritten with the identification information read by the reading 
device from the drug cassette, by activating the overwriting means. 
By including provisions to set check data in a state in which the 
drug cassette and the corresponding base unit are combined, 
preparation of check data is facilitated. Since the provisions are 
implemented by distributed microprocessor arrangement. Therefore, 
replacement of the drug cassette to be attached to the base unit is 
conducted without requiring rewriting of the drug master table. That 
is, replacement of the drug cassette to be attached to the base unit, 
i.e. updating of the correspondence between the base unit and the 
drug cassette, is performed easily and accurately (hereinafter, such 
a feature will be referred to as interchangeability ) . 
[0347] In the automatic drug dispenser of (3) , the check data 
overwriting means or the check bypassing means may be selected for 
use depending on the grouping of the drug feeder. 

[0348] In the related-art tablet packing machine, the manual 
dispensing unit already described is used to automatically pack drugs 
not accommodated in the drug storage . The manual dispensing operation 
should best be avoided as it is cumbersome and time-consuming. In 
one approach to reduce the frequency of manual dispensing operations, 
several drug cassettes for respective drug types may be prepared 
outside the drug storage so as to accommodate drugs which would have 
been dispensed manually in the related art. Such a drug cassette may 
be attached to the base unit of the tablet packing machine as the 
need arises to replace the existing drug cassette. Unlike the drug 
cassette (drug feeder) described above characterized by frequent use, 
such a drug cassette (drug feeder) is characterized by higher frequency 
of replacement at the base unit than the frequency of use. Therefore, 
interchangeability is given top priority. 

[0349] In introducing the check data overwriting means and check 
bypassing means in the automatic drug dispenser of this type, the 
drug feeders are classified in two groups. A relatively large number 
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of drug feeders in which safety is a top priority are classified in 
a first group. A smaller number of drug feeders in which 
interchangeability is a top priority are classified in a second group. 
The check data overwriting means, which enhances interchangeability, 
is built in the drug feeders belonging to the second group. The check 
bypassing means is built in the drug feeders belonging to the first 
group so that replacement or the like can be tested without detracting 
from safety. With this, safety and interchangeability based on drug 
cassette matching are achieved in a compatible manner. 
[0350] In the drug feeder and automatic drug dispenser of (4), the 
check bypassing means is simply implemented by a combination of the 
saving means and the restoring means or a flag updating means. 
[0351] Specific embodiments of the drug feeder and automatic 
dispenser of the third embodiment will be described below by explaining 
the third embodiment-1 and the third embodiment-2 . 
[0352] The third embodiment-1 shown in Figs. 12 through 18G is an 
embodiment of all the features (1) through (4) above. The third 
embodiment-2 shown in Figs. 19-20B is a variation thereof. 
[0353] For brevity, fastening members such as bolts, joint members 
such as hinges, passage opening/closing members such as shutters, 
detailed circuit features such as motor drivers are omitted from the 
illustration. Those elements that are required in the invention and 
elements related thereto are mainly illustrated. Those constituting 
elements that are similar to the corresponding elements in the related 
art are designated by the same reference numerals. The following 
description mainly concerns a difference from the related art. 
[0354] [Third embodiment-1 ] 

[0355] A description will now be given of the specific structure of 
the drug feeder and automatic drug dispenser according to the third 
embodiment-1 with reference to the drawings. Figs. 13A-13C show the 
overall mechanical structure of the automatic drug dispenser. Fig. 
13A is a perspective view; Fig. 13B is a right side view of a tablet 
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packing machine 500; and Fig. 13C shows the internal structure of 
the tablet packing machine 500. Figs. 14A-14G show the structure of 
each of a large number of drug feeders 413 and 530 built in the tablet 
packing machine 500. Fig. 14A is a left side view of the drug feeder; 
Fig. 14B is a front view of the drug feeder; Fig. 14C is a longitudinal 
sectional view showing the left side of the drug feeder; Fig. 14D 
is a bottom view of the drug cassette 420; Fig. 14E is a top view 
of the base unit 430; Figs. 14F and 14G are block diagrams showing 
the primary functions of a microprocessor 440 provided in each of 
the base units 430 in a distributed fashion. 

[0356] More specifically, Fig. 14F is. a functional block diagram of 
the microprocessor provided in each of a large number base units 430 
belonging to the first group (i.e. the base unit 430 of the drug feeder 
413 in the drug storage 411) . Fig. 14G is a functional block diagram 
of the microprocessor 440 provided in each of a smaller number of 
base units 430 belonging to the second group (i.e. the base unit 430 
of the drug feeder 530 in a feeder storage with cassette 
interchangeability 510) . Fig. 15 is a block diagram showing the 
overall structure of the control system of the automatic drug 
dispenser; and Figs. 16A through 16C show the structure of control 
data. Fig. 16A shows the structure of a record in a drug master table; 
and Figs. 16B and 16C show the structure of an electronic message 
for an instruction for ejecting drugs. Fig. 16B shows an instruction 
addressed to the first group and includes the drug feeder storage 
address. Fig. 16C shows an instruction addressed to the second group 
and includes the check data. Fig. 17 is a functional block diagram 
of rack control circuits 561 and 563 (tablet packing machine 
sub-controller) in the control system. 

[0357] Differences between the automatic drug dispenser of the third 
embodiment-1 and other automatic drug dispensers are that: a feeder 
storage with cassette interchangeability 510 and a stock rack 520 
are added in the tablet packing machine 500, that the microprocessor 



72 



SUBSTITUTE SPECIFICATION 



440 is mounted in the base unit 430 of each drug feeder 413, that 
the checking means and the check data are built in each microprocessor 
440 in a distributed manner, and that a control console 590 (drug 
dispensing controller) is partially expanded in its functions to adapt 
to the grouping of the base units 430 of the drug feeders 413. In 
association with these features, the rack control circuit 461 is 
partially remodeled, resulting in the rack control circuit 561. 
Further, a new rack control circuit 563 is introduced. The controller 
418 is partially remodeled so as to adapt to the grouping, resulting 
in a controller 580. 

[0358] Features that are introduced in the tablet packing machine 
500 will be described with reference to Figs. 13A-13C. The feeder 
storage with cassette interchangeability 510 is built in an window 
opening formed on the right side of the drug storage 411. Normally, 
the opening is closed by a transparent door. As a user grips a door 
handle 511 to lift the transparent door, the opening is exposed so 
that the drug cassette 420 is introduced into or retrieved from the 
feeder storage with cassette interchangeability 510. The drug feeder 
storage 412 stores as many as several hundred drug feeders 413. In 
contrast, the feeder storage with cassette interchangeability 510 
stores a smaller number of (for example, several tens of) drug feeders 
530. The base unit 430 of each of a relatively large number of drug 
feeders 413 mounted in the drug feeder storage 412 is classified in 
the first group. The base unit 430 of each of a relatively smaller 
number of drug feeders 530 mounted in the feeder storage with cassette 
interchangeability 510 is classified in the second group. 
[0359] The mechanical structure and basic function of the drug feeder 
530 are the same as those of the drug feeder 413. Therefore, the drug 
feeder will be generically referred to using a reference numeral "413" 
where distinction is not necessary. Where distinction is necessary, 
reference numerals "413" and "530" will be used. The drug feeder 530 
is provided with the drug cassette 420 which ejectably accommodates 
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drugs and the base unit 430 which detachably supports the drug cassette 
420 and drives a motor to eject the drugs. In accordance with an 
instruction for ejecting drugs from the control console 590, a 
designated number of drugs 1 are ejected from the drug cassette 420 
so that the ejected drugs fall to the collecting member 415 via a 
conduit pipe 540 similar to the conduit pipe 414 . A difference between 
the drug feeder 413 and the drug feeder 530 consists in an additional 
program related to the checking function, as described later. 
[0360] The stock rack 520 is a simple rack separate from the tablet 
packing machine 500 and is capable of stocking a large number of (for 
example, several tens to several hundreds of) drug cassettes 420. 
The drug cassettes 420 are attached for use to the base unit 430 mounted 
in the feeder storage with cassette interchangeability 510. The drug 
cassettes 420 stocked in the stock rack 520 belong to the second group 
in the sense that they constitute the drug feeders 530 of the second 
group as they are mounted in the base unit 430. When removed from 
the base unit 430, the drug cassettes 420 are stocked in the stock 
rack 520 and are reserved for use. For this reason, the number of 
drug cassettes 420 in the second group is larger than the number of 
base units 430 if the stock rack 520 is taken into consideration in 
addition to the feeder storage with cassette interchangeability 510. 
In contrast, in the first group, the number of drug cassettes 420 
accommodated in the drug storage 411 is equal to or smaller than the 
number of base units 430. The stock rack 520 may or may not serve 
as a workbench or a table on which to place the control console 590. 
The stock rack 520 may be provided in one-to-one relationship with 
the tablet packing machine 500. Alternatively, a smaller number of 
or a larger number of it may be provided than the number of tablet 
packing machines 500. 

[0361] The drug feeders 413 and 530 each comprises the drug cassette 
420, which is detachable, and the base unit 430, which is fixed (see 
Figs. 14A through 14G) . A detailed description of these components 
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will be given, duplicating the description already given as necessary. 
[0362] The drug cassette 420 is configured such that a container unit 
413b with a lid 413a (a cup, a drug containing unit, a drug container) 
and an aligner 413c (a rotor, an aligning member, an ejection member) , 
which has partition walls 413d (molded blades, blade-like projections, 
aligning members) provided at the circumference of the board, are 
secured to a casing board 413e (joint unit for attachment and 
detachment) . When the aligner 413c is rotated via a cylindrical unit 
413g (detachable power transmitting member) , the drugs 1 inside the 
container unit 413b enter a space between the partition walls 413d 
one after another so as to be aligned. The drugs 1 then fall down 
one by one through an ejection outlet 413f. 

[0363] The base unit 430 is provided with a base 413k (basic securing 
member) fitted to the drug feeder storage 412, a motor 413j (actuator) 
fixed to the base 13k, a spline shaft 413i (detachable power 
transmitting member) joined to the rotating shaft of the motor 4 1 3 j . 
In order to facilitate the attachment and detachment of the drug 
cassette 420, the base unit 430 is configured such that the spline 
shaft 413i is engaged with the cylindrical unit 413g as the cassette 
is attached so that, in the engaged state, the rotation of the motor 
4 13 j is transmitted to the cylindrical unit 413g via the spline shaft 
413i. A through hole 413h (drug falling passage) is formed in the 
base 413k so as to communicate with the ejection outlet 413f when 
the drug cassette 420 is attached to the base unit 430. 
[0364] In the tablet packing machine 500 in which a large number of 
base units 430 such as described above are provided (see Fig. 13C) , 
the conduit pipe 414 is built in the drug feeder storage 412 so as 
to extend vertically, and the conduit pipe 540 is built in the drug 
feeder storage with cassette interchangeability 510 so as to extend 
vertically. The ejection outlet 413f of the drug feeder 413, 530 
communicates with the nearby conduit pipe 14 via the through hole 
413h of the base 13k and an extension pipe appropriately provided. 
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The drug 1 ejected from the drug feeder 413, 530 is respectively led 
to the conduit pipe 414, 540 via the through hoe 413h and then guided 
to the collecting member 415 after a free fall through the conduit 
pipe 414, 540 . The collecting member 415 is built in the tablet packing 
machine at a location below the drug storage 411 and above the packaging 
apparatus 417. The upper-end opening thereof opens wide enough to 
cover the lower ends of all conduit pipes 414, while the lower-end 
opening thereof is narrowed down toward the drug input unit 416 of 
the packaging apparatus 417. The drugs 1 guided by the conduit pipes 

414 and 540 are collected toward the lower-end opening before being 
forwarded to the packaging apparatus 417. 

[0365] Shutter members (not shown) for temporarily retaining falling 
drugs are built in the conduit pipes 414 and 540 and in the drug 
collecting channels in the drug collecting mechanism 415. The drugs 
1 to be packed together after being ejected from associated drug 
feeders 413 and 530 can be timed to fall to the collecting mechanism 

415 simultaneously via the conduit pipes 414 and 540 or can be timed 
to be input to the drug input unit 416 of the packaging apparatus 
417 simultaneously via an outlet at the lower end of the collecting 
mechanism 415. The drugs 1 passing through the drug collecting channel 
are packed in the packing strip 2 by the packaging apparatus 417. 
The packaging apparatus 417 feeds the packing strip 2 a predetermined 
length at a time and packs the drugs by heat sealing the strip. As 
described, the drugs are automatically packed such that the drugs 
1 are fed from associated drug feeders 413 to the packaging apparatus 
417 via the collecting mechanisms 414 and 415 one by one or in units 
of multiple tablets. 

[0366] Each of the drug feeders 413 and 530 is also provided with 
a checking means for reading and checking identification information 
in order to verify whether the drug cassette 420 attached to the base 
unit 430 is proper (see Figs. 14A through 14G) . More specifically, 
the drug cassette 420 is provided with an identification information 
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bearing member 421 for holding identification information. The base 
unit 430 is provided with a reading device 31 for reading 
identification information from the identification information 
bearing member 421 and a microprocessor 440 of a one-chip type provided 
with a built-in memory. The identification information bearing 
member 421 is a sticker with a scanned surface on which, for example, 
a total of eleven white or black marks are arranged in a single row. 
The sticker is pasted to the underside of the drug cassette 420. The 
reading device 431 is configured such that as many reflective 
photosensors as the number of marks on the identification information 
bearing member 421 are also arranged in a single row. The reading 
device 431 is provided on top of the base unit 430. In a state in 
which the drug cassette 420 is attached to the base unit 430, the 
reading device 431 and the identification information bearing member 
421 are opposite to each other to facilitate reading. 
[0367] To allow each of the drug feeders 413 and 530 or, more 
specifically, the base unit 430, to check the identification 
information by using the result of reading by the reading device 431, 
the reading device 431 is connected to the microprocessor 440. A 
memory 450 in the microprocessor 440 stores check data 451. The 
microprocessor 440 has a checking routine 447 installed therein to 
check the result of reading by the reading device 431 against the 
check data 451 (see Fig. 14F and 14G) . Also installed in the 
microprocessor 440 is an I/O routine 441 for signal exchange with 
the rack control circuits 561 and 563 via an intra-rack wiring 562, 
an expansion of the intra-rack wiring 462. 

[0368] Further, the base unit 30 is provided with a lighted indicator 
432 (for example, a green LED) for easy visual identification (see 
Fig. 14E) . In the base unit 430 of the drug feeder 413 of the first 
group, the indicator 432 is used to show a communication enabled state 
or drug ejection disabled state. In the base unit 430 of the drug 
feeder 530 of the second group, the indicator 432 is used to provide 
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guidance on the location of attachment of the replacement drug cassette 
420. In the illustration, only one indicator 432 is provided in the 
base unit 430. Alternatively, the base unit 430 may be provided with 
multiple indicators 432 of different colors that are suitably used 
depending on the required function. Also provided in the base unit 
430 are an ejection sensor 433 for detecting the drug 1 as it passes 
the through hole 413h, and an attachment /detachment sensor 434, such 
as a mechanical switch, for detecting whether the drug cassette 420 
is attached to the base unit 430. A manually-operated switch 35 
operated to activate the expanded function of the checking function 
is also provided where it is concealed in a small hole or the like. 
[0369] These components (432, 433, ,^434, 435) are also connected to 
the microprocessor 440 and are subject to its control, similar to 
the reading device 431 and the motor 4 13 j . The indicator 432, the 
ejection sensor 433, the attachment /detachment sensor 434 and the 
motor 4 13 j are connected to the rack control circuits 561 and 563 
via the microprocessor 440 as well as via the intra-rack wiring 562. 
Signal transfer processing by the I/O routine 441 enables the indicator 
432, the ejection sensor 433, the attachment /detachment sensor 434 
and the motor 4 13 j to be subject to the control of the rack control 
circuits 561 and 563 by allowing these components to exchange signals 
with the rack control circuits 561 and 563, in substantially the same 
manner as when the components are directly controlled by the rack 
control circuit 461 via the intra-rack wiring 462. The result of 
reading by the reading device 431 is delivered to the checking routine 
447 described above. The operational status of the manually-operated 
switch 435 is delivered to a saving and restoring routine 447a and 
an overwriting routine 447b described later. 

[0370] To describe the function of the microprocessor 440 in detail 
(see Figs. 14F and 14G) , the checking routine 447 compares the check 
data 451 stored in the memory with the result of reading by the reading 
device 431 at the time of attaching the drug cassette 420 to the base 
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unit 430 and, optionally, at an appropriate point of time during an 
operation for attaching the cassette as well. This is equally true 
of the drug feeder 413 and the drug feeder 530. The check data 451 
is formed, for example, as 11-bit data, like the marks on the 
identification information bearing member 421, so that it is 
immediately known whether or not the data matches the result of reading 
by the reading device 31 by comparison. If the result of comparison 
indicates matching failure, the checking routine 447 sends out an 
associated signal to the rack control circuits 561 and 563 via the 
I/O routine 441 and the intra-wiring 562 in order to suspend 
motor-driven ejection by the associated base unit 430. If the result 
of scanning the identification information bearing member 421 and 
the check data 451 in the memory 450 match, the checking routine 447 
sends out an associated signal to the rack control circuits 561 and 
563 via the I/O routine 441 and the intra-rack wiring 562 so as to 
enable motor-driven ejection by the associated base unit 430. 
[0371] The check data 451 is written in the memory 450 using a writing 
tool such as a general-purpose ROM writer or a dedicated writer. The 
stand-alone memory 450 may be temporarily installed in the tool to 
write specified data in a specified address. It is also possible to 
download the check data registered in the drug master table of the 
control console 590 to the microprocessor 440. In the case of the 
drug feeder 530 belonging to the second group in which top priority 
is given to interchangeability, it is convenient and error free to 
transfer to the memory 450 the identification information of the drug 
cassette 420 as it is attached to the base unit 430. Therefore, in 
addition to the checking routine 447, the overwriting routine 447b 
is installed in the microprocessor 440 of the base unit 430 of the 
drug feeder 530 (see Fig. 14G) . When the manually-operated switch 
435 is operated, the program allows the reading device 431 to read 
the identification information from the identification information 
bearing member 421 of the drug cassette 420 currently attached to 
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the base unit 430 so that the check data 451 is overwritten with the 
identification information thus read. 

[0372] In contrast, in the case of the drug feeder 413 belonging to 
the first group in which top priority is given to safety, the saving 
and restoring routine 447a for suspending the function of the checking 
means is installed in the microprocessor 440 of the base unit 430, 
in addition to the checking routine 447 (see Fig. 14F) . An area used 
by the saving and restoring routine 447a to store saved data 452 is 
reserved in the memory 450. When the manually-operated switch 435 
is operated, the saving and restoring routine 447a transfers current 
values of the check data 451 as the saved data 452 and then clears 
the check data 451 to zero. When the manually-operated switch 435 
is operated a second time, the saving and restoring routine 447 
overwrites the check data 451 with the values saved as the saved data 
452. In association with this, the checking routine 447 does not 
perform a comparing process and a checking process while the check 
data 451 is cleared to zero. 

[0373] Thus, in the tablet packing machine 500, in addition to the 
checking means, the check bypassing means is operably built in those 
of the microprocessors 440 respectively attached to a large number 
of base units 430 that are classified in the first group. The 
overwriting means is not built in the microprocessors 440 of this 
group. The overwriting means, in addition to the checking means, is 
operably built in those of the microprocessors 440 of the second group. 
The check bypassing means is not provided in the microprocessors 440 
of this group. The check bypassing means includes means to save and 
restore the check data. The overwriting means overwrites the check 
data with the identification information read by the reading device. 
[0374] The control console 590 (see Fig. 15) uses different drug 
ejection instructions depending on the grouping of the base unit 430. 
The functions of the control console 590 are expanded so as to be 
capable of integrally managing a mixed system in which the tablet 
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packing machine 500 and the tablet packing machine 410 already 
described are colocated. More specifically, an "AC flag", an item 
of expanded functions, is assigned to a portion of the free area 
reserved for future expansion in each record in the drug master table. 
If the associated drug cassette 420 is for the drug feeder 413 of 
the first group, the AC flag is turned off. If the associated drug 
cassette 420 is for the drug feeder 530 of the second group, the AC 
flag is turned on (see Fig. 16A) . The drug master table is expanded 
by a table editing program or the like as part of the initialization 
of the tablet packing machine 500 newly installed. The AC flag when 
turned off is designed to be of the same value occurring when the 
free area reserved fro future expansion is cleared to zero so that 
table updating can be omitted in the existing tablet packing machine 
410. 

[0375] When creating a drug ejection instruction addressed to the 
drug feeder 413 of the first group, the control console 590 includes 
in the instruction the feeder storage address (the drug feeder storage 
address related to the drug feeder storage) retrieved from the drug 
master table, as is similarly done by the control console 409. The 
control console 590 further appends the AC flag turned off to the 
instruction (see Fig. 16B) . A difference from the control console 
409 is that, when creating a drug ejection instruction addressed to 
the drug feeder 530 of the second group, the control console 590 
includes in the instruction the check data (data compared with the 
cassette identification information) retrieved from the drug master 
table, instead of the feeder storage address. The control console 
590 further appends the AC flag turned on- to the instruction. 
[03'76] Whether the drug cassette 420 belongs to the first group or 
the second group is determined by referring to the AC flag. While 
the contents of identification information assigned to the drug 
cassette 420 is not constrained by the grouping, it will be assumed 
here that values in the range between "1" and "500" are assigned to 
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the first group and values in the range between "501" and "2000" are 
assigned to the second group, to facilitate checking of operations. 
The value "0" is not used as the identification information of the 
drug cassette 420 since it is also the value occurring when the check 
data 451 is cleared to zero to bypass the checking process. Although 
the majority of base units 430 are of the first group and there are 
smaller number of base units 430 of the second group, there may be 
a larger number of drug cassettes 420 of the second group than those 
of the first group because cassettes of the second group are used 
as replacements. 

[0377] The rack control circuit 561 (see Fig. 17) also comprises a 
microprocessor or the like. A communication routine 442a as a means 
for communication, an ejection detecting routine 443 for detecting 
whether the drug is ejected or not, or whether the drug is ejected 
properly, a table search routine 444 for accessing a port table 444a, 
an attachment /detachment detecting routine 445 as a means for 
detecting whether the cassette is attached or detached, an information 
transmitting routine 446 as a transmitting means and an ejection 
control routine 448 as a means for motor-driven ejection control are 
installed in the rack control circuit 561 in order to control several 
to several tens of drug feeders 413 (the base units 430 of the first 
group) via the individual intra-rack wirings 562. 

[0378] The communication routine 442a receives an instruction from 
the control console 590 or, in some cases, the controller 580 via 
the internal communication means 460 and also transmits status or 
data to the control console 590. Instructions received by the 
communication routine 442a include a drug ejection instruction and 
an information uploading instruction. A process involving the drug 
ejection instruction will be described in detail. Upon receipt of 
a drug ejection instruction, the communication routine 442a checks 
the AC flag included in the instruction. If the AC flag is turned 
on, the communication routine 442a disregards the instruction. If 
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the AC flag is turned off, the communication routine 442a delivers 
the instruction to the table search routine 444. 

[0379] The table search routine 444 retrieves a feeder storage address 
from the drug ejection instruction received from the communication 
routine 442a and searches the port table 444a using the retrieved 
address as a key. The number of valid records contained in the port 
table 444a is equal to the number of drug feeders 413 under the control 
of the rack control circuit 561. Each record includes items like a 
feeder storage address, status of cassette attachment/detachment and 
an I/O port number. By retrieving the I/O port number from a record 
in the port table 444a containing a feeder storage address that matches 
the address included in the drug ejection instruction, the table search 
routine 444 identifies the drug feeder 413 to be operated for drug 
ejection and, more specifically, the intra-rack wiring 562 and the 
microprocessor 440 at the destination of signal transmission. If the 
drug cassette. 420 is attached to the identified drug feeder 413, the 
table search routine 444 delivers the drug ejection instruction to 
the ejection control routine 448. If not, the table search routine 
444 causes the information transmitting routine 446 to notify the 
control console 590 of the detachment of the cassette. 
[0380] The attachment /detachment detecting routine 445 monitors the 
status of attachment/detachment of the drug cassette 420 to the base 
unit 430 of the drug feeder 413. Each time the status changes, the 
attachment /detachment detecting routine 445 updates associated items 
in the port table 444a. More specifically, the attachment/detachment 
detecting routine 445 receives a detection output from the 
attachment/detachment sensor 434 of the base unit 430 of the drug 
feeder 413. By referring to a change in the detected value or by 
referring to a message signal output when the cassette is attached 
or detached, the attachment /detachment detecting routine 445 detects 
that the drug cassette 420 is attached to the base unit 430 or detached 
therefrom. The attachment /detachment detecting routine 445 writes 
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associated information as an item in the port table 444a to indicate 
whether the cassette is attached or detached. In addition, the 
attachment/detachment detecting routine 445 causes the information 
transmitting routine 446 to notify the control console 590 of the 
status of cassette. 

[0381] Upon receipt of the drug ejection instruction and the I/O port 
number from the table search routine 444 , the ejection control routine 
448 causes the motor 413j of the associated drug feeder 413 to be 
rotated via the intra-rack wiring 562 and the microprocessor 440 
identified by the I/O port number. When the ejection sensor 433 
detects that as many drugs 1 as designated by the drug ejection 
instruction have been ejected, the ejection control routine 448 
suspends the rotation of the motor 4 13 j . The result of detection by 
the ejection sensor 433 of the associated drug feeder 413 is input 
to the ejection detecting routine 443 via the microprocessor 440 
provided in the base unit 430 and via the intra-rack wiring 562 
connected to the microprocessor 440. The result of detection is then 
delivered from the ejection detecting routine 443 to the ejection 
control routine 448. After the ejection control routine 448 is 
notified by the checking routine 447 of the microprocessor 440 of 
the drug feeder 413 of matching failure via the intra-rack wiring 
562, the ejection control routine 448 suspends the rotation of the 
motor 4 1 3 j even if it receives the drug ejection instruction. After 
the ejection control routine 448 is notified by the checking routine 
447 that matching is established, the ejection control routine 448 
resumes the rotation of the motor 4 13 j in accordance with the drug 
ejection instruction. 

[0382] Like the rack control circuit 561, the rack control circuit 
563 (see Fig. 17) also comprises a microprocessor or the like. A 
communication routine 442b as a means for communication, an ejection 
detecting routine 443 for detecting whether the drug is ejected or 
not, or whether the drug is ejected properly, a table search routine 
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444 for accessing a port table 444b, an attachment/detachment 
detecting routine 445 as a means for detecting whether the cassette 
is attached or detached, an information transmitting routine 446 as 
a transmitting means and an ejection control routine 448 as a means 
for motor-driven ejection control are installed in the rack control 
circuit 563 . Another point of similarity with the rack control circuit 
561 is that the rack control circuit 563 is connected to several to 
several tens of microprocessors 440 under its control via the 
individual intra-rack wirings 562 to enable signal exchange. Unlike 
the rack control circuit 561, however, the drug feeder 530 (the base 
unit 430 of the second group) is subject to the control of the rack 
control circuit 563 and, therefore, the communication routine 442b 
and the port table 444b are partly different from the communication 
routine 442a and the port table 444a, respectively. 
[0383] To be more specific, the communication routine 442b receives 
an instruction from the control console 590 or, in some cases, the 
controller 580 via the internal communication means 460 and also 
transmits status or data to the control console 590. Instructions 
received by the communication routine 442b include a drug ejection 
instruction and an information uploading instruction. As such, the 
communication routine 442b is similar to the communication routine 
442a. However, the communication routine 442b processes the drug 
ejection instruction differently from the communication routine 442a . 
That is, upon receipt of a drug ejection instruction, the communication 
routine 442b checks the AC flag included in the instruction. If the 
AC flag is turned off, the communication routine 442b disregards the 
instruction. If the AC flag is turned on, the communication routine 
442b delivers the instruction to the table search routine 444. With 
this, the drug ejection instruction is forwarded from the 
communication routines 442a and 442b to the drug feeder 413 of the 
first group or the drug feeder 530 of the second group, depending 
on whether the AC flag is turned on or off. 
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[0384] In agreement with the fact that the drug ejection instruction 
in which the AC flag is turned off contains check data instead of 
a feeder storage address as a destination of the instruction, each 
record in the port table 444b includes items like check data, status 
of cassette attachment/detachment and an I/O port number. The number 
of valid records contained in the port table 444b is equal to the 
number of drug feeders 530 (more specifically, the number of base 
units 430 of the second group) under the control of the rack control 
circuit 563. 

[0385] The table search routine 444 retrieves the check data from 
the drug ejection instruction received from the communication routine 
442b and searches the port table 444b using the retrieved data as 
a key. 

[0386] If the search is successful and the I/O port number is retrieved 
from a record in the port table 444b containing the check data that 
matches the data included in the drug ejection instruction, the table 
search routine 444 identifies the drug feeder 530 (more specifically, 
the intra-rack wiring 562 and the microprocessor 44 0 at the destination 
of signal transmission) to be operated for drug ejection. If the drug 
cassette 420 is attached to the identified drug feeder 530, the table 
search routine 444 delivers the drug ejection instruction to the 
ejection control routine 448 . If the drug cassette 420 is not attached 
to the identified drug feeder 530, the table search routine 444 lights 
the indicator 432 provided in the base unit 430 of the identified 
drug feeder 530 to provide guidance on a destination base to which 
a cassette should be attached. When the desired drug cassette 420 
is attached, the table search routine 444 turns the indicator 432 
off and delivers the drug ejection instruction to the ejection control 
routine 448. 

[0387] If the search in the port table 444b fails, the table search 
routine 444 selects a record with the oldest update history in the 
port table 444b and updates that record by overwriting the check data 
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in the record with the check data included in the drug ejection 
instruction. The table search routine 444 sends the check data to 
the microprocessor 440 of the base unit 430 of the drug feeder 530 
identified by the I/O port number included in that record so as to 
update the check data 451 of the microprocessor 440. The table search 
routine 444 then lights the indicator 432 provided in the base unit 
430 of the identified drug feeder 530 for guidance on a destination 
base to which a cassette should be attached. When the desired drug 
cassette 420 is attached or when the existing drug cassette 420 is 
replaced by the desired drug cassette 420, the table search routine 
444 turns the indicator 432 off and delivers the drug ejection 
instruction to the ejection control routine 448. 

[0388] When lighting a desired indicator 432 provided in the base 
unit 430 for guidance on a destination base to which a cassette should 
be attached, the table search routine 444 is designed to also light 
several indicators 432 in the neighborhood to make the guidance more 
visible. A variety of lighting patterns may be available. In the 
illustrated example, the indicators 432 on the same rack are lighted 
all at once, whereupon the most distant indicator 432 is turned off, 
followed by the less distant indicators 432, until only the target 
indicator 432 is lighted. This pattern is repeated. The lighting 
for guidance on the destination of cassette attachment is important 
for the drug feeder 530 of the second drug feeder which is stored 
in the feeder storage with cassette interchangeability 510 and in 
which the interchangeability is given top priority. The guidance 
function is also useful in drug refilling of the drug feeder 413 of 
the first group which is stored in the drug feeder storage 412 and 
in which safety is given top priority. In prompting a user to attach 
or replace the drug cassette 420, the table search routine 444 not 
only lights the indicator 432 but also directs the information 
transmitting routine 446 to send an electronic message designating 
a request for lighting to the controller 580 or the control console 
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590. 

[0389] The controller 580 (tablet packing machine main controller) 
monitors a drug ejection instruction issued from the control console 
590. If the AC flag in the drug ejection instruction is turned off 
and the feeder storage address is included in the instruction as a 
destination, the controller 580, similarly to the controller 418, 
variably times the opening and closing of shutters in the drug 
collecting mechanisms 414 and 415 as well as timing the operation 
of the packaging apparatus 417, by estimating the time required for 
a drug to fall from the drug feeder 413 by referring to the column 
address in the drug feeder storage address. If the AC flag in the 
drug ejection instruction is turned on and the identification data, 
instead of the feeder storage address, is included in the instruction, 
the controller 580, unlike the controller 418, employs the longest 
time of drug fall from the base units 430 (i.e. the base unit 430 
of the drug feeder 530 of the second group) stored in the feeder storage 
with cassette interchangeability 510, to estimate the time required 
for a drug to fall from the drug feeder 530. 

[0390] The usage mode and the operation of the drug feeder and the 
automatic drug dispenser according to the third embodiment-1 will 
be described with reference to the drawings. Figs. 18A-18G shows an 
example of how the indicators in the feeder storage with cassette 
interchangeability are lighted, illustrating time-dependant change 
in lighted status. 

[0391] When prescription data or drug dispensing data derived 
therefrom related to the tablet packing machine 410 or the tablet 
packing machine 500 under the control of the control console 590 are 
input to the control console 590, the control console 590 refers to 
the drug master table and prepares a drug ejection instruction and 
transmits the instruction to the tablet packing machine 410 or the 
tablet packing machine 500 via the internal communication means 460. 
If the drug ejection instruction is addressed to the tablet packing 
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machine 410 or to the drug feeder 413 of the first group stored in 
the drug feeder storage 412 of the tablet packing machine 500, the 
drug ejection instruction according to the third embodiment-1 is the 
same as the instruction according to the other embodiments except 
that the AC flag appended is turned off. Drugs to be packed in 
accordance with such an instruction are normally accommodated in the 
drug storage 411 so that they can be automatically e j ected. Therefore, 
automatic drug packing is performed in the tablet packing machine 
500 as in the tablet packing machine 410. 

[0392] That is, when the drug ejection instruction is transmitted 
from the control console 590 to the tablet packing machine 500, the 
drug ejection instruction is received by the rack control circuit 
561 since the AC flag is turned off. The instruction is then used 
by the table search routine 444 to search the port table 444a. As 
a result of cooperation between the microprocessor 440 of the drug 
feeder 413 identified as a result of the search and the ejection control 
routine 448 of the rack control circuit 561, a designated number of 
drugs 1 are caused to fall from the drug feeder 413 for ejection. 
The drugs 1 are input to the drug input unit 416 of the packaging 
apparatus 417 via the drug collecting mechanisms 414 and 415 and are 
packed in the packing strip 2 by the packaging apparatus 417. In this 
process, the drug ejection instruction is monitored by the controller 
580. The timing of the fall of the drug 1 and the timing of packing 
by the packaging apparatus 417 are optimally adjusted by controlling 
the opening and closing of shutters in accordance with the feeder 
storage address included in the drug ejection instruction as a 
destination. 

[0393] If the drug cassette 420 of the drug feeder 413 to be operated 
for drug ejection is empty or not attached, the controller 580 or 
the control console 590 provides an alarm display prompting a user 
to refill the cassette with drugs or attach the cassette, by referring 
to the result of detection by the attachment /detachment detecting 
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routine 445 or the like, or the status report provided by the 
information transmitting routine 446. When an operator attaches the 
proper drug cassette 420 to the base unit 430, the reading device 
431 of the base unit 430 scans the identification information bearing 
member 421 of the drug cassette 420. The checking routine 447 compares 
the identification information with the check data 451 stored in the 
memory 450 of the microprocessor 440. In they do not match, the 
ejecting operation is suspended. Therefore, improper packing due to 
improper attachment of the drug cassette 420 is prevented. 
[0394] In contrast, if the drug ejection instruction is addressed 
to the drug feeder 530 of the second group stored in the feeder storage 
510 with cassette interchangeability 510 of the tablet packing machine 
500, the AC flag turned on is appended to the drug ejection instruction 
and the check data to be compared with the identification information 
of the drug cassette 420 is included in the instruction as a destination. 
In this case, when the drug ejection instruction is transmitted from 
the control console 590 to the tablet packing machine 500, the drug 
ejection instruction is received by the rack control circuit 563 since 
the AC flag is turned on. The instruction is then used by the table 
search routine 444 to search the port table 444b. If the drug cassette 
420 bearing the identification information designated by the drug 
ejection instruction is attached to the base unit 430 of the drug 
feeder 530 identified as a result of the search, cooperation between 
the microprocessor 440 of the drug feeder 530 and the ejection control 
routine 448 of the rack control circuit 563 causes a designated number 
of drugs 1 to fall from the drug feeder 530 for ejection. Similarly 
to the case of the drug feeder 413, the drug 1 is input to the drug 
input unit 416 of the packing machine 417 via the drug collecting 
mechanisms 540 and 414 and is packed in the packing strip 2 by the 
packaging apparatus 417. The controller 580 adjusts the timing of 
fall and the timing of packing so as to be on the safer side, by using 
the longest time of drug fall from the drug feeders 530. 



90 



SUBSTITUTE SPECIFICATION 



[0395] If the drug cassette 420 bearing the identification 
information that matches the check data included in the drug ejection 
instruction is not attached to any of the base units 430 in the feeder 
storage with cassette interchangeability 510, the controller 580 or 
the control console 590 provides an alarm display prompting a user 
to attach or replace the drug cassette 420, in accordance with the 
electronic message from the table search routine 444 of the rack 
control circuit 563. In parallel with this, the table search routine 
444 of the rack control circuit 563 lights the indicator to provide 
guidance on the destination of cassette attachment. To describe the 
operation using a specific example (see Figs. 18A through 18G) , it 
will be assumed that eight identical drug feeders 530 are arranged 
on the same rack in the feeder storage with cassette interchangeability 
510 and that a need arises to replace the drug cassette 420 at the 
fourth feeder from left (see where outlined arrow points in Figs. 
18A through 18G) . 

[0396] In this case, the indicators 432 of the base units 430 of the 
eight drug feeders 530 on the rack are lighted all at once (see Fig. 
18A) . After a certain interval, the indicator 432 at the right end 
is turned off (see Fig. 18B) . After another interval, the leftmost 
indicator 432 and the seventh indicator 432 from left are turned off 
(see Fig. 18C) . After yet another interval, the second and sixth 
indicators 432 from left are turned off (see Fig. 18D) . After yet 
another interval, the third and fifth indicators 432 from left are 
turned off (see Fig. 18E) . The fourth indicator 432 from left where 
replacement should take place continues to be lighted. Even when the 
undesired drug cassette 420 is removed (Fig. 18F) , the lighting pattern, 
with a lighted range being progressively narrowed down until only 
the target indicator 432 is lighted, is repeated. 

[0397] When the drug cassette 420 bearing the identification 
information that matches the check data included in the drug ejection 
instruction is taken out by operation personnel from the stock rack 
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520 and attached to the fourth base unit 430 from left where replacement 
should take place, all the indicators 432 are turned off (see Fig. 
18G) . When the manually-operated switch 435 at the base unit 430 is 
operated for confirmation, the overwriting routine 447b installed 
in the microprocessor 440 provided in the base unit 430 overwrites 
and updates the check data 451. The rack control circuit 563 updates 
the item of check data in a corresponding record in the port table 
444b by overwriting. Thus, a large number of drug cassettes 420 
stocked in the stock rack 520 are also automatically set up for drug 
ejection. For drugs not accommodated not only in the drug feeder 
storage 412 or the feeder storage with cassette interchangeability 
510 but also in the drug cassettes 420 in the stock rack 520, the 
manual dispensing unit 410a will continue to be used as in the other 
embodiments. The frequency of having to use the unit 410a, however, 
is quite low. 

[0398] Given above is an explanation of a situation where automatic 
packing is properly performed. There are a large number of drug 
feeders 413 of the first group stored in the drug feeder storage 412 
and, in addition, the drug type and dosage form come in a large variety. 
Thus, unexpected troubles may occur in some drug feeders 413 such 
as delay in feeding and cracking in a drug. Such trouble in drug 
ejection is likely to occur when the operation of a packing machine 
is started or when a new drug is introduced into the system. A trouble 
may, however, during the operation. In such a case, the 
manually-operated switch 435 at the base unit 430 of the target drug 
feeder 413 is operated in order to manually determine whether the 
trouble occurred in the cassette 420 or the base unit 430, or whether 
the drug feeder 413 and the drug 1 are not compatible with each other. 
[0399] When the manually-operated switch 435 is operated, the saving 
and restoring routine 447a of the microprocessor 440 saves the check 
data 451 as the saved data 452 and clears the check data 451 to zero. 
With this, the checking function of the checking routine 447 is 
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suspended in the drug feeder 413 so that checking function in the 
drug cassette 420 is bypassed. The indicator 432 of the base unit 

430 is lighted to indicate the source of the trouble . When the checking 
function in the drug cassette 420 is bypassed, the cassette 420 and 
the base unit 430 can be manually checked while avoiding an alarm 
issued by the control console 590 or incorrect data collection by 
the control console 590. 

[0400] If it is desired that the drug cassette 420 in which the trouble 
occurred be temporarily attached to another base unit 430 to check 
its operation, the manually-operated switch 435 at the base unit 430, 
which is the temporary destination of attachment, is operated so that 
the checking function at the destination base unit 430 is bypassed. 
When the checking function for checking the drug cassette 420 is 
bypassed at the temporary destination base unit 430, the indicator 
432 at the destination base unit 430 is lighted to indicate that manual 
operation independent of the management of the control console 590 
is enabled. Similarly to the case described above, the check data 
451 otherwise used in the checking at the temporary destination base 
unit 430 is temporarily saved as the saved data 452 . The reading device 

431 scans the identification information bearing member 421 of the 
drug cassette 420 but the checking routine 447 does not perform 
checking. Thus, while the indicator 432 at the temporary destination 
base unit 430 remains lighted, the same drug cassette 420, i.e. the 
drug cassette 420 in which the trouble occurred, can remain temporarily 
attached to the base unit 430 in which the indicator 432 is lighted. 
[0401] When the manual checking is completed, the manually-operated 
switch 435 of the target base unit 430 is operated again. Thereupon, 
the values saved as the saved data 452 by the saving and restoring 
routine 447a of the microprocessor 440 provided in the base unit 430 
are returned to the check data 451. The checking function of the 
checking routine 447 is restored in the drug feeder 413 so that the 
checking of the drug cassette 420 is resumed. 
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[0402] Thus, it is possible to easily and safely test replacement 
of drug cassettes in the drug feeder 413 of the first group in which 
safety is given top priority, without requiring rewriting of a drug 
master table. 

[0403] An additional explanation will be given of a need to bypass 
checking in the temporary destination base unit 430 as well as in 
the base unit 430 in which the trouble occurs. In most cases, trouble 
checking involves removal of the drug cassette 420 from the base unit 
430 in which a trouble occurs and attachment of it to the temporary 
destination base unit 430. These steps are repeated several times 
with different temporary destinations before settling on proper 
arrangement. Provision for locally bypassing checking in the 
temporary destination base unit 430 helps these steps to be repeated 
easily, accurately and promptly. That the check bypassing means 
comprises saving of the check data 451' as the saved data 452 and 
restoring the check data 451 from the saved data 452 enables the saved 
data at the temporary destination to be returned to the check data 
easily. 

[0404] Examples of tablets that are likely to bounce higher in 
proportion to the height from which they fall include tablets with 
solid surfaces such as sugar-coated tablets or uncoated tablets that 
are compression molded to a predetermined configuration at a low 
pressure. For these drugs, troubles may often be prevented by 
attaching the drug cassette 420 at a low height. With other drugs 
that are opposite in characteristics, troubles are unlikely to occur 
even if the cassette is attached at a relatively high position. 
Trouble checking involving movement and replacement of the drug 
cassette is conducted on a trial and error basis by considering the 
above-described characteristics of drugs. 

[0405] Types of drugs accommodated in the drug feeder 413 for automatic 
ejection differ from hospital to hospital. Data on drugs that are 
employed only in some hospitals for automatic ejection may be set 
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in the drug master table. Manufacturers responsible for the 
installation of a drug dispensing system such as the tablet packing 
machine, however, may have to install the machine without any drug 
samples available. In such a case, the manufacturer may initially 
set up the tablet packing machine by registering the feeder storage 
address, the check data and the like in the drug master table, while 
arranging the drug feeders 413 for accommodating hospital-specific 
drugs in the drug feeder storage 412 in the alphabetical order. 
Manufacturer's personnel register the data in the drug master table 
once the drug feeders 413 are set and then modify the feeder arrangement 
as reguired upon reviewing dosage forms and the frequency of troubles. 
The personnel reconfigure the drug master in accordance with the 
modified feeder arrangement. As the personnel are responsible for 
speedy and accurate on-site fine-tuning as described above, the 
process has required extensive rules of thumb in the related art. 
With the inventive drug feeder and automatic dispenser, trouble 
checking can be performed easily by moving and replacing drug cassettes 
while ensuring that checking is bypassed. 
[0406] [Third embodiment-2 ] 

[0407] A description will now be given of the specific structure of 
the drug feeder and automatic drug dispenser according to the third 
embodiment-2 with reference to the drawings. Fig. 19 is a block 
diagram showing the overall structure of a control system. Figs. 20A 
and 20B are block diagrams showing the primary functions of the 
microprocessor 440 provided in each of the base units 430 in a 
distributed fashion, where Fig. 20A is a functional block diagram 
of the microprocessor 440 of the first group provided in the base 
unit 430 of the drug feeder 413 in the drug storage 411; and Fig. 
20B is a functional block diagram of the microprocessor 440 of the 
second group provided in the base unit 430 of the drug feeder 530 
in the feeder storage with cassette interchangeability 510. 
[0408] The automatic dispenser according to the third embodiment-2 
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differs from that of the third embodiment-1 in that the tablet packing 
machine 500 is modified to result in a tablet packing machine 600 
by omitting the rack control circuits 561 and 563 (see Fig. 19) . 
Additionally, the check bypassing means in the microprocessor 440 
in the base unit 430 of the drug feeder 413 of the first group is 
implemented as a flag updating routine 447c and a switch flag 453 
instead of the saving and restoring routine 447a and the saved data 
452, the flag updating routine 447c being a means with which to update 
a flag for switching between different operations of the checking 
means (see Fig, 20A) . 

[0409] In place of the rack control circuit 561, the communication 
routine 442a, the ejection detecting routine 443, the 
attachment/detachment routine 445, the information transmitting 
routine 446 and the ejection control routine 448 are transferred to 
the microprocessor 440 provided in the base unit 430 of the drug feeder 
413 of the first group (see Fig. 20A) . These routines are modified 
to a certain extent so as to directly control actuating members such 
as the motor 413j but realize the same functions in the microprocessor 
440 as when these routines are installed in the rack control circuit 
561. Since these routines are installed in each of the microprocessor 
440, eliminating the need to select the I/O port number, the table 
search routine 444 and the port table 444a are not installed. The 
communication routine 442a only receives the drug ejection 
instruction addressed to the feeder storage address of the base unit 
430 to which the associated microprocessor 440 is attached and delivers 
the instruction to the other routines. 

[0410] In place of the rack control circuit 563, the communication 
routine 442b, the ejection detecting routine 443, the 
attachment/detachment routine 445, the information transmitting 
routine 446 and the ejection control routine 448 are transferred to 
the microprocessor 440 provided in the base unit 430 of the drug feeder 
530 of the second group (see Fig. 20B) . These routines are modified 
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to a certain extent so as to directly control actuating members such 
as the motor 4 13 j but realize the same functions in the microprocessor 
440 as when these routines are installed in the rack control circuit 
563. Since these routines are installed in each of the microprocessor 
440, eliminating the need to select the I/O port number, the table 
search routine 444 and the port table 444b are not installed. The 
communication routine 442b only receives the drug ejection 
instruction that includes the check data that matches the check data 
451 in the associated microprocessor 440 and delivers the instruction 
to the other routines. 

[0411] Of those functions assumed by the table search routine 444, 
the function of requesting the control console 590 to provide a display 
that prompts the attachment or replacement of the drug cassette 420 
and the function of providing guidance on the destination of cassette 
attachment by lighting the desired indicator 432 and the neighboring 
indicators 432 are transferred to the controller 580. The flag 
updating routine 447c installed in the microprocessor 440 of the first 
group is configured to reverse the switch flag 453 in the memory 450 
each time the manually-operated switch 435 is operated. The checking 
routine 447 checks the data by comparison in accordance with the value 
of the switch flag 453. 

[0412] The rack control circuits 561 and 563 are not provided in the 
tablet packing machine 600 and their functions are distributed in 
the microprocessor 440 and the controller 580. Therefore, the same 
functions as are provided in the tablet packing machine 500 are 
provided in the tablet packing machine 600 so that repetition of the 
same description is avoided. Similarly to the tablet packing machine 
500, the tablet packing machine 600 is capable of automatically packing 
various drugs under the management of the control console 590. 
[0413] According to the inventive automatic dispenser, the control 
console 590 is capable of integral management of a system where the 
tablet packing machine 410, the tablet packing machine 500 and the 
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tablet packing machine 600 are colocated, without causing any 
inconvenience . 

[0414] [Other points of note] 

[0415] The microprocessor 440 may not necessarily be of a one-chip 
type. The memory 450 may also be externally connected to the 
microprocessor 440. While the memory 450 should preferably be 
nonvolatile, the memory 450 may alternatively be provided with a 
battery. 

[0416] The internal communication means 460 and other means for 
communication (for example, means for communication between machines ) 
may be compliant with an ordinary communication protocol such as 
Ethernet (TM) or TCP/IP, or, alternatively, a protocol unique to the 
machine, as long as data can be exchanged between multiple machines 
and units. The communication means may also be wired or wireless, 
or may or may not be for multidrop communication. 

[0417] In the embodiment described above, the feeder storage with 
cassette interchangeability 510 is provided on the right side of the 
table packing machines 500 and 600 . Alternatively, the feeder storage 
with cassette interchangeability 510 may be provided at other 
positions including the left side or the front of the machine. 
[0418] While the tablet packing machines 410, 500 and 600 in the 
embodiment are only designed for automatic packing of tablets, the 
machines may pack other types of drugs such as capsules. The tablet 
packing machines 410, 500 and 600 may be combined with a mechanism 
for packing powder medicine. 
[0419] (Fourth embodiment) 

[0420] The fourth embodiment relates to an automatic drug dispenser 
for accommodating various drugs and automatically ejecting a desired 
drug for purposes including packing, in accordance with a prescription 
or an instruction for dispensing and, more particularly,, to an 
automatic drug dispenser in which it is checked if a drug cassette 
that ejectably stores a drug matches a base unit when the cassette 
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is attached to or detached from the base unit. 

[0421] A tablet packing machine 610, a typical embodiment of the 
inventive automatic drug dispenser, is illustrated. A further 
description will be given with reference to the illustration. Figs. 
32A-32F show a mechanical structure of the tablet packing machine 
610 and a large number of drug feeders 613 built in the machine. Fig. 
32A is a perspective view showing the appearance of the tablet packing 
machine 610; Fig. 32B is a schematic view showing the internal 
structure of the tablet packing machine 610; Fig. 32C is a left side 
view of the drug feeder 613; Fig. 32D is a front view of the drug 
feeder; Fig. 32E is a longitudinal sectional view showing the left 
side of the drug feeder; Fig. 32F is a control block diagram related 
to active components of the drug feeder 613 . Fig . 33 is a block diagram 
showing the overall structure of the control system of the automatic 
drug dispenser; and Figs. 34A and 34B show the structure of control 
data. Fig. 34A shows the structure of a record in a drug master table; 
and Fig. 34B shows the structure of an electronic message for an 
instruction for ejecting drugs. 

[0422] The tablet packing machine 610 (see Figs. 32A and 32B) 
comprises: a large number of drug feeders 613 accommodating various 
drugs 1 (disk-shaped drugs, ball-shaped drugs, capsules, 
cylinder-shaped drugs, tablets and the like) according to their 
categories; drug collecting mechanisms 614 and 615 for collecting 
drugs 1 ejected from the drug feeders 613; a packaging apparatus 617 
for packing the drugs 1 received from the drug collecting mechanisms 
614 and 615; and a controller 618 (tablet packing machine main 
controller, main control apparatus of the packing machine main body) 
embodied by a microprocessor system or the like. Under the control 
of the controller 618, a desired number of drugs 1 are ejected from 
the associated drug feeders 613 in accordance with prescription data 
or drug dispensing instruction data derived therefrom. The drug 
collecting mechanisms 614 and 615 collect the drugs 1 thus ejected 
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and feed the drugs 1 to a drug input unit 616 (collected drug input 
inlet) provided downstream so that the drugs 1 are packed in the 
packaging apparatus 617. The drugs 1 are packed in packing strip 2 
(packing paper) as they are compartmentalized according to a unit 
to be taken at a time or a unit to be administered at a time. 
[0423] More particularly, the tablet packing machine 610 houses a 
drug storage 611 (a drug rack unit and a drug container storage) at 
the upper end of the machine and also houses the packaging apparatus 
617 at the lower end thereof. Conduit pipes 614 (ducts, chutes, guide 
passages, upper drug collecting channels) and collecting members 615 
(hopper-like members, funnelform members, lower drug collecting 
channels) constituting the drug collecting mechanism communicate 
between the drug storage 611 and the packaging apparatus 617. In the 
drug storage 611, multiple individually slidable drug feeder storages 

612 (drug storages) are arranged horizontally. In each of the drug 
feeder storages 612, several to several tens of detachable drug feeders 

613 are arranged vertically and horizontally. The storage position 
or the feeder storage address of each of the drug feeders 613 in the 
drug storage 611 is determined by a triplet comprising a column address, 
a row address and a board address. A column address indicates a 
position in the horizontal direction. More specifically, it 
indicates the ID number of the drug feeder storage 612. A row address 
indicates a position in the vertical direction. More specifically, 
it indicates the ID number of a rack board to which the drug feeder 
613 is mounted. A board address indicates a position in the front-back 
direction or depth direction. More specifically, it indicates the 
order of the drug feeder 613 in the rack board. In a case where the 
drug feeders 613 are in a cylindrical arrangement (not shown) , a feeder 
storage address is similarly determined if the ID number of the drug 
feeder storage 612 is unique. 

[0424] Each drug feeder 613 (see Figs. 32C-32E) is generally 
partitioned into a drug cassette 620 ejectably accommodating a large 
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number of drugs 1, and a base unit 630 for detachably supporting the 
drug cassette 620 and driving a motor to eject drugs. The drug feeder 
613 is designed to eject a designated number of drugs 1. Components 
built in the base unit 630 (see Fig. 32F) include a motor 613j provided 
as an actuator, an ejection sensor 633 provided as a means for detecting 
ejected drugs falling and an attachment /detachment sensor 634 
provided as a means for detecting the attachment and detachment of 
a cassette. These components are connected to a rack control circuit 
661 via individual intra-rack wirings 662 and are permanently fixed 
to the rack of the drug feeder storage 612. In contrast, the drug 
cassette 620 of the drug feeder 613 is detachable to facilitate 
refilling of the cassette with drugs. 

[0425] Also built in the tablet packing machine 610 (see Figs. 32A 
and 32B) are a manual dispensing unit 610a formed to be extractable 
from the housing in the forward direction and a manual drug dispensing 
apparatus provided with an actuating member (not shown) located in 
the housing to receive drugs from the manual dispensing unit 610a. 
Multiple vertically and horizontally arranged compartments are formed 
in the manual dispensing unit 610a. As such, the manual dispensing 
unit 610a is suitably used to manually dispense drugs per day multiple 
times, by compartmentalizing drugs so that each compartment contains 
drugs to be taken per day or each compartment contains drugs to be 
taken at each of different occasions in a day throughout a period 
in which drugs should be taken. The manual dispensing unit 610a is 
used to pack drugs not allocated to the drug feeders 613 together 
with the drugs allocated to the drug feeders 613. For example, 
intermittent driving of a conveyor inside the manual dispensing unit 
610a sequentially ejects manually dispensed drugs (see, for example 
patent document No. 6) . 

[0426] A control console 609 (drug dispensing controller) is attached 
to the tablet packing machine 610 or provided as close as possible 
to it (see Fig. 32A) in order to integrally manage the automatic 
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dispensing operation of the tablet packing machine 610 . If the tablet 
packing machine 610 is a stand-alone, minimum system, the control 
console 609 and the tablet packing machine 610 are often integrally 
built. If the tablet packing machine 610 is a medium to large scale 
system comprising multiple machines, the control consol 609 manages 
multiple tablet packing machines 610; i.e. one-to-many or few-to-many 
management system is employed. Therefore, the control console 609 
is often provided as an isolated, independent unit (see Fig. 33). 
In a stand-alone system in which the automatic drug dispenser is used 
in an isolated fashion, prescription data, prepared by converting 
the contents of prescription into electronic data, and drug dispensing 
data derived from the prescription data are input to the control 
console 609 via an input device (not shown) . In a network-based system 
in which the control console 609 is connected to a prescription order 
entry system of a doctor f s office or a host computer of a dispensary 
(see dotted lines in Fig. 33), prescription data prepared in the 
prescription order entry system, for example, are subject to data 
format conversion by an electronic prescription message converter 
in the middle of the network and are subject to data analysis by a 
dispensary host computer so as to be converted into drug dispensing 
data comprising data fit for automatic drug dispensing. Only the data 
related to the tablet packing machine 610 under the control of the 
control console 609 are forwarded to the control console 609. 
[0427] For the purpose of preparing a drug ejection instruction on 
the basis of the prescription data or drug dispensing data derived 
therefrom, the control console 609 (see Fig. 33) comprises a computer 
storing a drug master table. For example, the control console 609 
may comprise a laptop personal computer or a desktop personal computer. 
The control console 609 broadcasts the drug ejection instruction 
prepared in an electronic message format to the tablet packing machines 
610 via a suitable communication adapter. The drug master table (see 
Fig. 34A) comprises a large number of records searchable using drug 
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codes as primary keys. Each record includes drug information such 
as drug name and dosage form. The drug master table also includes 
items such as: "machine ID" for identifying the tablet packing machine 
610; "check data" assigned to each base unit 630 and checked against 
cassette identification information attached to the drug cassette 
620; "feeder storage address" described above comprising a column 
address, a row address and a board address; and "cassette state" 
indicating whether the cassette is attached and whether the cassette 
is operable. A free area for future expansion that remains cleared 
to zero and unused for future expansion of functions is reserved. 
[0428] In order to cause the associated drug feeder 613 to eject 
associated drugs, an electronic message for a drug ejection 
instruction transmitted from the control console 609 to the tablet 
packing machine 610 (see Fig. 34B) includes the number of drugs 
designated by a prescription, the machine ID that identifies the tablet 
packing machine 610 (identified by one of integers 1-N) and the 
aforementioned feeder storage address (a drug feeder storage address 
related to the drug feeder storage) that identifies the drug feeder 
613 in the tablet packing machine 610 are also included in the 
electronic message to designate the destination of the message. 
[0429] For reception of the drug ejection instruction, an internal 
communication means 660 of the tablet packing machine 610 is extended 
outside so as to be connected to a communication adapter of the control 
console 609 (see Fig. 33) . For example, the internal communication 
means 660 is a LAN conforming to the IEEE RS485 standard. The 
controller 618 is connected to the LAN. Also connected to the LAN 
via the intra-rack wiring 662 are the rack control circuit 661, which 
controls the drug feeders 613, and a manual dispensing control circuit 
664, which controls the operation of the manual dispensing unit 610a. 
The rack control circuit 661 is provided for each rack inside the 
drug storage 611 . Therefore, there are multiple rack control circuits 
661 in each tablet packing machine 610. 
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[0430] In the related-art tablet packing machine, the manual 
dispensing unit is used to automatically pack drugs not accommodated 
in the drug storage. The manual dispensing operation should best be 
avoided as it is cumbersome and time-consuming. In one approach to 
reduce the frequency of manual dispensing operations, several drug 
cassettes for respective drug types may be prepared outside the drug 
storage so as to accommodate drugs which would have been dispensed 
manually in the related art. Such a drug cassette may be attached 
to the base unit of the tablet packing machine as the need arises 
to replace the existing drug cassette. Unlike the drug cassette (drug 
feeder) described above characterized by frequent use, such a drug 
cassette (drug feeder) is characterized by higher frequency of 
replacement at the base unit than the frequency of use. Therefore, 
top priority is given to a feature that enables easy and accurate 
replacement of the drug cassette at the base unit, or easy and accurate 
updating of the correspondence between the base unit and the drug 
cassette (hereinafter, such a feature will be referred to as 
interchangeability in this specification) . 

[0431] Accordingly, an important technical goal to be achieved is 
to ensure that safety and interchangeability based on drug cassette 
matching are achieved in a compatible manner and to facilitate 
automatic packing of drugs not accommodated in the drug storage in 
a manner that minimizes sacrifice of the performance of the machine 
and the compatibility of the machine with an existing system. 
[0432] A summary of the fourth embodiment will be given. 
[0433] (1) An automatic dispenser according to the fourth embodiment 
comprises: a drug cassette which ejectably accommodates drugs; a base 
unit which detachably supports the drug cassette and drives a motor 
to eject drugs; a drug feeder storage which accommodates a large number 
of base units; a reading device which is provided in each of the base 
units and reads identification information assigned to the drug 
cassette; a checking means which compares a result of reading with 
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pre-stored check data; and a drug dispensing controller which prepares 
a drug ejection instruction by referring to prescription data or drug 
dispensing data derived therefrom and which uses the instruction for 
motor-driven ejection by the base unit, wherein the base units are 
classified in a first group comprising a relatively large number of 
base units and a second group comprising a relatively smaller number 
of base units, and wherein the drug dispensing controller preparing 
the drug ejection instruction includes, in the drug ejection 
instruction addressed to the first group, a drug feeder storage address 
related to the drug feeder storage, and includes, in the drug ejection 
instruction addressed to the second group, the check data. 
[0434] (2) The automatic drug dispenser of (1) according to the fourth 
embodiment may further be characterized in that a set of a 
microprocessor and a memory, or a microprocessor with a built-in memory 
is mounted in each of the base units, and the checking means and the 
check data are built in each microprocessor in a distributed manner, 
wherein the microprocessor mounted in the base unit of the second 
group is provided with and activates a built-in overwriting means 
which overwrites the check data with the identification information 
read by the reading device, and the microprocessor mounted in the 
base unit of the first group is not provided with an overwriting means 
or does not activate the overwriting means. 

[0435] (3) The automatic drug dispenser of (1) or (2) according to 
the fourth embodiment is characterized in that each base unit is 
provided with a lighted indicator, wherein, when lighting a desired 
indicator, several neighboring indicators are also lighted. 
[0436] In the automatic drug dispenser of (1), the electronic message 
for the drug ejection instruction addressed to the base of the first 
group includes a drug feeder storage address as a destination, and 
the electronic message for the drug ejection instruction addressed 
to the base unit of the second group includes the check data as a 
destination. By categorizing those drug feeders which are frequently 
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used and in which safety based on drug cassette matching is given 
top priority in the first group and categorizing the drug feeder 
interchangeability based on drug cassette matching is given top 
priority in the second group, safety based on drug cassette matching 
and interchangeability are achieved in a compatible manner. 
[0437] Since the feeder storage address is used for ejection of a 
large majority of drugs, the performance of the machine is only 
slightly impaired. The embodiment is implemented by partially 
modifying or expanding the system using the feeder storage address. 
Therefore, compatibility with an existing system is easily ensured. 
[0438] Thus, according to the embodiment, it is possible to implement 
an automatic drug dispenser in which automatic packing of drugs not 
accommodated in the drug storage is facilitated, in a manner that 
give top priority to safety and interchangeability based on drug 
cassette matching and minimizes sacrifice of the performance of the 
machine and the compatibility of the machine with an existing system. 
[0439] In the automatic drug dispenser of (2), distributed 
microprocessor arrangement not only enables the base unit of each 
drug feeder to execute the checking function but also is functionally 
expanded to the overwriting means for overwriting the check data. 
Accordingly, the base unit of each drug feeder is not only capable 
of executing the checking function but also updating the 
identification used in checking. This will further improve the 
interchangeability of the drug feeder of the second group which 
receives an electronic message including the matching data as a 
destination and ejects drugs accordingly. The overwriting means is 
built in only those microprocessors provided in the drug feeder 
belonging to the second group in which interchangeability is given 
top priority. A large majority of drug feeders belonging to the first 
group in which safety is given top priority are not affected. Safety 
is maintained as they receive an electronic message including the 
feeder storage address as a destination and eject drugs accordingly. 
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[0440] In the automatic drug dispenser of (3), by lighting not only 
the indicator provided in a desired based unit but also several 
neighboring indicators for guidance on a destination base unit to 
which the drug cassette should be attached, the guidance is made more 
visible, helping a user to find the destination of cassette attachment 
easily. 

[0441] Specific embodiments of the drug feeder and automatic 
dispenser of the fourth embodiment will be described below by 
explaining the fourth embodiment-1 and the fourth embodiment-2 . The 
fourth embodiment-1 shown in Figs. 24A through 29G is an embodiment 
of all the features (1) through (3) above. The fourth embodiment-2 
shown in Figs. 30-31B is a variation thereof. 

[0442] For brevity, fastening members such as bolts, joint members 
such as hinges, passage opening/closing members such as shutters, 
detailed circuit features such as motor drivers are omitted from the 
illustration. Those elements that are required in the invention and 
elements related thereto are mainly illustrated. Those constituting 
elements that are similar to the corresponding elements in the related 
art are designated by the same reference numerals. The following 
description mainly concerns a difference from the related art. 
[0443] [Fourth embodiment-1] 

[0444] A description will now be given of the specific structure of 
the drug feeder and automatic drug dispenser according to the fourth 
embodiment-1 with reference to the drawings. Figs. 24A-24C show the 
overall mechanical structure of the automatic drug dispenser. Fig. 
24A is a perspective view; Fig. 24B is a right side view of a tablet 
packing machine 700; and Fig. 24C shows the internal structure of 
the tablet packing machine 700. Figs. 25A-25G show the structure of 
each of a large number of drug feeders 613 and 730 built in the tablet 
packing machine 700. Fig. 25A is a left side view of the drug feeder; 
Fig. 25B is a front view of the drug feeder; Fig. 25C is a longitudinal 
sectional view showing the left side of the drug feeder; Fig. 25D 
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is a bottom view of the drug cassette 620; Fig. 25E is a top view 
of the base unit 630; Figs. 25F and 25G are block diagrams showing 
the primary functions of a microprocessor 640 provided in each of 
the base units 630 in a distributed fashion. 

[0445] More specifically, Fig. 25F is a functional block diagram of 
the microprocessor provided in each of a large number base units 630 
belonging to the first group (i.e. the base unit 630 of the drug feeder 
613 in the drug storage 611) . Fig. 25G is a functional block diagram 
of the microprocessor 640 provided in each of a smaller number of 
base units 630 belonging to the second group (i.e. the base unit 630 
of the drug feeder 730 in a feeder storage with cassette 
interchangeability 710) . Fig. 26 is a block diagram showing the 
overall structure of the control system of the automatic drug 
dispenser; and Figs. 27A through 27C show the structure of control 
data. Fig. 27A shows the structure of a record in a drug master table; 
and Figs. 27B and 27C show the structure of an electronic message 
for an instruction for ejecting drugs. Fig. 27B shows an instruction 
addressed to the first group and includes the drug feeder storage 
address. Fig. 27C shows an instruction addressed to the second group 
and includes the check data. Fig. 28 is a functional block diagram 
of rack control circuits 761 and 763 (tablet packing machine 
sub-controller) in the control system. 

[0446] Differences between the automatic drug dispenser of the fourth 
embodiment-1 and other automatic drug dispensers are that: a feeder 
storage with cassette interchangeability 710 and a stock rack 720 
are added in the tablet packing machine 700, that the microprocessor 
640 is mounted in the base unit 630 of each drug feeder 613, that 
the checking means and the check data are built in each microprocessor 
640 in a distributed manner, and that a control console 790 (drug 
dispensing controller) is partially expanded in its functions to adapt 
to the grouping of the base units 630 of the drug feeders 613. In 
association with these features, the rack control circuit 661 is 
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partially remodeled, resulting in the rack control circuit 761. 
Further, a new rack control circuit 763 is introduced. The controller 
618 is partially remodeled so as to adapt to the grouping, resulting 
in a controller 780. 

[0447] Features that are introduced in the tablet packing machine 
700 will be described with reference to Figs. 24A-24C. The feeder 
storage with cassette interchangeability 710 is built in an window 
opening formed on the right side of the drug storage 611. Normally, 
the opening is closed by a transparent door. As a user grips a door 
handle 711 to lift the transparent door, the opening is exposed so 
that the drug cassette 620 is introduced into or retrieved from the 
feeder storage with cassette interchangeability 710. The drug feeder 
storage 612 stores as many as several hundred drug feeders 613. In 
contrast, the feeder storage with cassette interchangeability 710 
stores a smaller number of (for example, several tens of) drug feeders 
730. The base unit 630 of each of a relatively large number of drug 
feeders 613 mounted in the drug feeder storage 612 is classified in 
the first group. The base unit 630 of each of a relatively smaller 
number of drug feeders 730 mounted in the feeder storage with cassette 
interchangeability 710 is classified in the second group. 
[0448] The mechanical structure and basic function of the drug feeder 
730 are the same as those of the drug feeder 613. Therefore, the drug 
feeder will be generically referred to using a reference numeral "613" 
where distinction is not necessary. Where distinction is necessary, 
reference numerals "613" and "730" will be used. The drug feeder 730 
is provided with the drug cassette 620 which ejectably accommodates 
drugs and the base unit 630 which detachably supports the drug cassette 
620 and drives a motor to eject the drugs. In accordance with an 
instruction for ejecting drugs from the control console 790, a 
designated number of drugs 1 are ejected from the drug cassette 620 
so that the ejected drugs fall to the collecting member 615 via a 
conduit pipe 740 similar to the conduit pipe 614 . A difference between 
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the drug feeder 613 and the drug feeder 730 consists in an additional 
program related to the checking function, as described later. 
[0449] The stock rack 720 is a simple rack separate from the tablet 
packing machine 700 and is capable of stocking a large number of (for 
example, several tens to several hundreds of) drug cassettes 620. 
The drug cassettes 620 are attached for use to the base unit 630 mounted 
in the feeder storage with cassette interchangeability 710. The drug 
cassettes 620 stocked in the stock rack 720 belong to the second group 
in the sense that they constitute the drug feeders 730 of the second 
group as they are mounted in the base unit 630. When removed from 
the base unit 630, the drug cassettes 620 are stocked in the stock 
rack 720 and are reserved for use. For this reason, the number of 
drug cassettes 620 in the second group is larger than the number of 
base units 630 if the stock rack 720 is taken into consideration in 
addition to the feeder storage with cassette interchangeability 710. 
In contrast, in the first group, the number of drug cassettes 620 
accommodated in the drug storage 611 is equal to or smaller than the 
number of base units 630. The stock rack 720 may or may not serve 
as a workbench or a table on which to place the control console 790. 
The stock rack 720 may be provided in one-to-one relationship with 
the tablet packing machine 700. Alternatively, a smaller number of 
or a larger number of it may be provided than the number of tablet 
packing machines 700. 

[0450] The drug feeders 613 and 730 each comprises the drug cassette 
620, which is detachable, and the base unit 630, which is fixed (see 
Figs. 25A through 25G) . A detailed description of these components 
will be given, duplicating the description already given as necessary. 
[0451] The drug cassette 620 is configured such that a container unit 
613b with a lid 613a (a cup, a drug containing unit, a drug container) 
and an aligner 613c (a rotor, an aligning member, an ejection member) , 
which has partition walls 613d (molded blades , blade-like projections, 
aligning members) provided at the circumference of the board, are 



110 



SUBSTITUTE SPECIFICATION 



secured to a casing board 613e (joint unit for attachment and 
detachment) . When the aligner 613c is rotated via a cylindrical unit 
613g (detachable power transmitting member) , the drugs 1 inside the 
container unit 613b enter a space between the partition walls 613d 
one after another so as to be aligned. The drugs 1 then fall down 
one by one through an ejection outlet 613f. 

[0452] The base unit 630 is provided with a base 613k (basic securing 
member) fitted to the drug feeder storage 612, a motor 613j (actuator) 
fixed to the base 613k, a spline shaft 613i (detachable power 
transmitting member) joined to the rotating shaft of the motor 613 j . 
In order to facilitate the attachment and detachment of the drug 
cassette 620, the base unit 630 is configured such that the spline 
shaft 613i is engaged with the cylindrical unit 613g as the cassette 
is attached so that, in the engaged state, the rotation of the motor 
613 j is transmitted to the cylindrical unit 613g via the spline shaft 
613i. A through hole 613h (drug falling passage) is formed in the 
base 613k so as to communicate with the ejection outlet 13f when the 
drug cassette 620 is attached to the base unit 630. 
[0453] In the tablet packing machine 700 in which a large number of 
base units 630 such as described above are provided (see Fig. 24C) , 
the conduit pipe 614 is built in the drug feeder storage 612 so as 
to extend vertically, and the conduit pipe 740 is built in the drug 
feeder storage with cassette interchangeability 710 so as to extend 
vertically. The ejection outlet 613f of the drug feeder 613, 730 
communicates with the nearby conduit pipe 614, 740 via the through 
hole 613h of the base 613k and a extension pipe appropriately provided. 
The drug 1 ejected from the drug feeder 613, 730 is respectively led 
to the conduit pipe 614, 740 via the through hole 613h and then guided 
to the collecting member 615 after a free fall through the conduit 
pipe 614, 740. The collecting member 615 is built in the tablet packing 
machine at a location below the drug storage 611 and above the packaging 
apparatus 617. The upper-end opening thereof opens wide enough to 
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cover the lower ends of all conduit pipes 614, while the lower-end 
opening thereof is narrowed down toward the drug input unit 616 of 
the packaging apparatus 617. The drugs 1 guided by the conduit pipes 
614 and 740 are collected toward the lower-end opening before being 
forwarded to the packaging apparatus 617. 

[0454] Shutter members (not shown) for temporarily retaining falling 
drugs are built in the conduit pipes 614 and 740, and in the drug 
collecting channels in the drug collecting mechanism 615. The drugs 
1 to be packed together after being ejected from associated drug 
feeders 613 and 730 can be timed to fall to the collecting mechanism 
415 simultaneously via the conduit pipes 614 and 740 or can be timed 
to be input to the drug input unit 616 of the packaging apparatus 
617 simultaneously via an outlet at the lower end of the collecting 
mechanism 615 . The drugs 1 passing through the drug collecting channel 
are packed in the packing strip 2 by the packaging apparatus 617. 
The packaging apparatus 617 feeds the packing strip 2 a predetermined 
length at a time and packs the drugs by heat sealing the strip. Thus, 
the drugs are automatically packed such that the drugs 1 are fed from 
associated drug feeders 613 to the packaging apparatus 617 via the 
collecting mechanisms 614 and 615 one by one or in units of multiple 
tablets . 

[0455] Each of the drug feeders 613 and 730 is also provided with 
a checking means for reading and checking identification information 
in order to verify whether the drug cassette 620 attached to the base 
unit 630 is proper (see Figs. 25A through 25G) . More specifically, 
the drug cassette 620 is provided with an identification information 
bearing member 621 for holding identification information. The base 
unit 630 is provided with a reading device 631 for reading 
identification information from the identification information 
bearing member 621 and a microprocessor 640 of a one-chip type provided 
with a built-in memory. The identification information bearing 
member 621 is a sticker with a scanned surface on which, for example, 
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a total of eleven white or black marks are arranged in a single row. 
The sticker is pasted to the underside of the drug cassette 620. The 
reading device 631 is configured such that as many reflective 
photosensors as the number of marks on the identification information 
bearing member 621 are also arranged in a single row. The reading 
device 631 is provided on top of the base unit 630. In a state in 
which the drug cassette 620 is attached to the base unit 630, the 
reading device 631 and the identification information bearing member 
621 are opposite to each other to facilitate reading. 
[0456] To allow each of the drug feeders 613 and 730 or, more 
specifically, the base unit 630, to check the identification 
information by using the result of reading by the reading device 631, 
the reading device 631 is connected to the microprocessor 640. A 
memory 650 in the microprocessor 640 stores check data 651. The 
microprocessor 640 has a checking routine 647 installed therein to 
check the result of reading by the reading device 631 against the 
check data 651 (see Fig. 25F and 25G) . Also installed in the 
microprocessor 640 is an I/O routine 641 for signal exchange with 
the rack control circuits 761 and 763 via an intra-rack wiring 662, 
an expansion of the intra-rack wiring 662. 

[0457] Further, the base unit 630 is provided with lighted a indicator 
632 (for example, a green LED) for easy visual identification (see 
Figs. 25E) . In the base unit 630 of the drug feeder 613 of the first 
group, the indicator 632 is used to show a communication enabled state 
or drug ejection disabled state. In the base unit 630 of the drug 
feeder 730 of the second group, the indicator 632 is used to provide 
guidance on the location of attachment of the replacement drug cassette 
620. In the illustration, only one indicator 632 is provided in the 
base unit 630. Alternatively, the base unit 630 may be provided with 
multiple indicators 632 of different colors that are suitably used 
depending on the required function. Also provided in the base unit 
630 are an ejection sensor 633 for detecting the drug 1 as it passes 
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the through hole 613h, and an attachment /detachment sensor 634 , such 
as a mechanical switch, for detecting whether the drug cassette 620 
is attached to the base unit 630. A manually-operated switch 635 
operated to activate the expanded function of the checking function 
is also provided where it is concealed in a small hole or the like. 
[0458] These components (632, 633, 634, 635) are also connected to 
the microprocessor 640 and are subject to its control, similar to 
the reading device 631 and the motor 613 j . The indicator 632, the 
ejection sensor 633, the attachment/detachment sensor 634 and the 
motor 613 j are connected to the rack control circuits 761 and 763 
via the microprocessor 640 as well as via the intra-rack wiring 762. 
Signal transfer processing by the I/O routine 641 enables the indicator 
432, the ejection sensor 633, the attachment /detachment sensor 634 
and the motor 613 j to be subject to the control of the rack control 
circuits 761 and 763 by allowing these components to exchange signals 
with the rack control circuits 761 and 763, in substantially the same 
manner as when the components are directly controlled by the rack 
control circuit 661 via the intra-rack wiring 662. The result of 
reading by the reading device 631 is delivered to the checking routine 
647 described above. The operational status of the manually-operated 
switch 635 is delivered to a saving and restoring routine 647a and 
an overwriting routine 647b described later. 

[0459] To describe the function of the microprocessor 640 in detail 
(see Figs. 25F and 25G) , the checking routine 647 compares the check 
data 651 stored in the memory with the result of reading by the reading 
device 631 at the time of attaching the drug cassette 620 to the base 
unit 630 of the drug feeder 613 or the drug feeder 530 and, optionally, 
at an appropriate point of time during an operation for attaching 
the cassette as well. The check data 651 is formed, for example, as 
11-bit data, like the marks on the identification information bearing 
member 621, so that it is immediately known whether or not the data 
matches the result of reading by the reading device 631 by comparison. 
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If the result of comparison indicates matching failure, the checking 
routine 647 sends out an associated signal to the rack control circuits 
761 and 763 via the I/O routine 641 and the intra-wiring 762 in order 
to suspend motor-driven ejection by the associated base unit 630. 
If the result of scanning the identification information bearing 
member 621 and the check data 651 in the memory 650 match, the checking 
routine 647 sends out an associated signal to the rack control circuits 
761 and 763 via the I/O routine 641 and the intra-rack wiring 762 
so as to enable motor-driven ejection by the associated base unit 
630. 

[0460] The check data 651 is written in the memory 650 using a writing 
tool such as a general-purpose ROM writer or a dedicated writer. The 
stand-alone memory 650 may be temporarily installed in the tool to 
write specified data in a specified address. It is also possible to 
download the check data registered in the drug master table of the 
control console 790 to the microprocessor 640. In the case of the 
drug feeder 730 belonging to the second group in which top priority 
is given to interchangeability , it is convenient and error free to 
transfer to the memory 650 the identification information of the drug 
cassette 620 as it is attached to the base unit 630. Therefore, in 
addition to the checking routine 647, the overwriting routine 647b 
is installed in the microprocessor 640 of the base unit 630 of the 
drug feeder 730 (see Fig. 25G) . When the manually-operated switch 
635 is operated, the program allows the reading device 631 to read 
the identification information from the identification information 
bearing member 621 of the drug cassette 620 currently attached to 
the base unit 630 so that the check data 651 is overwritten with the 
identification information thus read. 

[0461] In contrast, in the case of the drug feeder 613 belonging to 
the first group in which top priority is given to safety, the saving 
and restoring routine 647a for suspending the function of the checking 
means is installed in the microprocessor 640 of the base unit 630, 
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in addition to the checking routine 647 (see Fig. 25F) . An area used 
by the saving and restoring routine 647a to store saved data 652 is 
reserved in the memory 650. When the manually-operated switch 635 
is operated, the saving and restoring routine 647a transfers current 
values of the check data 651 as the saved data 652 and then clears 
the check data 651 to zero. When the manually-operated switch 635 
is operated a second time, the saving and restoring routine 647 
overwrites the check data 651 with the values saved as the saved data 
652. In association with this, the checking routine 647 does not 
perform a comparing process and a checking process while the check 
data 651 is cleared to zero. 

[0462] Thus, in the tablet packing machine 700, in addition to the 
checking means, the check bypassing means is operably built in those 
of the microprocessors 640 respectively attached to a large number 
of base units 630 that are classified in the first group. The 
overwriting means is not built in the microprocessors 640 of this 
group. The overwriting means, in addition to the checking means, is 
operably built in those of the microprocessors 640 of the second group. 
The check bypassing means is not provided in the microprocessors 640 
of this group. The check bypassing means includes means to save and 
restore the check data. The overwriting means overwrites the check 
data with the identification information read by the reading device. 
[0463] The control console 790 (see Fig. 26) uses different drug 
ejection instructions depending on the grouping of the base unit 630. 
The functions of the control console 790 are expanded so as to be 
capable of integrally managing a mixed system in which the tablet 
packing machine 700 and the tablet packing machine 610 already 
described are colocated. More specifically, an "AC flag", an item 
of expanded functions, is assigned to a portion of the free area 
reserved for future expansion in each record in the drug master table. 
If the associated drug cassette 620 is for the drug feeder 613 of 
the first group, the AC flag is turned off. If the associated drug 
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cassette 620 is for the drug feeder 730 of the second group, the AC 
flag is turned on (see Fig. 27A) . The drug master table is expanded 
by a table editing program or the like as part of the initialization 
of the tablet packing machine 700 newly installed. The AC flag when 
turned off is designed to be of the same value occurring when the 
free area reserved for future expansion is cleared to zero so that 
table updating can be omitted in the existing tablet packing machine 
710. 

[0464] When creating a drug ejection instruction addressed to the 
drug feeder 613 of the first group, the control console 790 includes 
in the instruction the feeder storage address (the drug feeder storage 
address related to the drug feeder storage) retrieved from the drug 
master table, as is similarly done by the control console 609. The 
control console 790 further appends the AC flag turned off to the 
instruction (see Fig. 27B) . A difference from the control console 
609 is that, when creating a drug ejection instruction addressed to 
the drug feeder 730 of the second group, the control console 790 
includes in the instruction the check data (data compared with the 
cassette identification information) retrieved from the drug master 
table, instead of the feeder storage address. The control console 
790 further appends the AC flag turned on to the instruction. 
[0465] Whether the drug cassette 620 belongs to the first group or 
the second group is determined by referring to the AC flag. While 
the contents of identification information assigned to the drug 
cassette 620 is not constrained by the grouping, it will be assumed 
here that values in the range between "1" and "500" are assigned to 
the first group and values in the range between "501" and "2000" are 
assigned to the second group, to facilitate checking of operations. 
The value "0" is not used as the identification information of the 
drug cassette 620 since it is also the value occurring when the check 
data 651 is cleared to zero to bypass the checking process. Although 
the majority of base units 630 are of the first group and there are 
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smaller number of base units 630 of the second group, there may be 
a larger number of drug cassettes 620 of the second group than those 
of the first group because cassettes of the second group are used 
as replacements. 

[0466] The rack control circuit 761 (see Fig. 28) also comprises a 
microprocessor or the like. A communication routine 642a as a means 
for communication, an ejection detecting routine 643 for detecting 
whether the drug is ejected or not, or whether the drug is ejected 
properly, a table search routine 644 for accessing a port table 644a, 
an attachment/detachment detecting routine 645 as a means for 
detecting whether the cassette is attached or detached, an information 
transmitting routine 646 as a transmitting means and an ejection 
control routine 648 as a means for motor-driven ejection control are 
installed in the rack control circuit 761 in order to control several 
to several tens of drug feeders 613 (the base units 630 of the first 
group) via the individual intra-rack wirings 762. 

[0467] The communication routine 642a receives an instruction from 
the control console 790 or, in some cases, the controller 780 via 
the internal communication means 660 and also transmits status or 
data to the control console 790. Instructions received by the 
communication routine 642a include a drug ejection instruction and 
an information uploading instruction. A process involving the drug 
ejection instruction will be described in detail. Upon receipt of 
a drug ejection instruction, the communication routine 642a checks 
the AC flag included in the instruction. If the AC flag is turned 
on, the communication routine 642a disregards the instruction. If 
the AC flag is turned off, the communication routine 642a delivers 
the instruction to the table search routine 644. 

[0468] The table search routine 644 retrieves a feeder storage address 
from the drug ejection instruction received from the communication 
routine 642a and searches the port table 644a using the retrieved 
address as a key. The number of valid records contained in the port 
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table 644a is equal to the number of drug feeders 613 under the control 
of the rack control circuit 761. Each record includes items like a 
feeder storage address, status of cassette attachment /detachment and 
an I/O port number. By retrieving the I/O port number from a record 
in the port table 644a containing a feeder storage address that matches 
the address included in the drug ejection instruction, the table search 
routine 644 identifies the drug feeder 613 to be operated for drug 
ejection and, more specifically, the intra-rack wiring 762 and the 
microprocessor 640 at the destination of signal transmission. If the 
drug cassette 620 is attached to the identified drug feeder 613, the 
table search routine 644 delivers the drug ejection instruction to 
the ejection control routine 648. If not, the table search routine 
644 causes the information transmitting routine 646 to notify the 
control console 790 of the detachment of the cassette. 
[0469] The attachment /detachment detecting routine 645 monitors the 
status of attachment/detachment of the drug cassette 620 to the base 
unit 630 of the drug feeder 613. Each time the status changes, the 
attachment/detachment detecting routine 645 updates associated items 
in the port table 644a. More specif ically, the attachment /detachment 
detecting routine 645 receives a detection output from the 
attachment/detachment sensor 634 of the base unit 630 of the drug 
feeder 613. By referring to a change in the detected value or by 
referring to a message signal output when the cassette is attached 
or detached, the attachment /detachment detecting routine 645 detects 
that the drug cassette 620 is attached to the base unit 630 or detached 
therefrom. The attachment/detachment detecting routine 645 writes 
associated information as an item in the port table 644a to indicate 
whether the cassette is attached or detached. In addition, the 
attachment/detachment detecting routine 645 causes the information 
transmitting routine 646 to notify the control console 790 of the 
status of cassette. 

[0470] Upon receipt of the drug ejection instruction and the I/O port 
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number from the table search routine 644, the ejection control routine 
648 causes the motor 613j of the associated drug feeder 613 to be 
rotated via the intra-rack wiring 762 and the microprocessor 640 
identified by the I/O port number. When the ejection sensor 633 
detects that as many drugs 1 as designated by the drug ejection 
instruction have been ejected, the ejection control routine 648 
suspends the rotation of the motor 613j . The result of detection by 
the ejection sensor 633 of the associated drug feeder 613 is input 
to the ejection detecting routine 643 via the microprocessor 640 
provided in the base unit 630 and via the intra-rack wiring 762 
connected to the microprocessor 640. The result of detection is then 
delivered from the ejection detection routine 643 to the ejection 
control routine 648. After the ejection control routine 648 is 
notified by the checking routine 647 of the microprocessor 640 of 
the drug feeder 613 of matching failure via the intra-rack wiring 
762, the ejection control routine 648 suspends the rotation of the 
motor 613j even if it receives the drug ejection instruction. After 
the ejection control routine 648 is notified by the checking routine 
647 that matching is established, the ejection control routine 648 
resumes the rotation of the motor 61 3 j in accordance with the drug 
ejection instruction . 

[0471] Like the rack control circuit 761, the rack control circuit 
763 (see Fig. 28) also comprises a microprocessor or the like. A 
communication routine 642b as a means for communication, an ejection 
detecting routine 643 for detecting whether the drug is ejected or 
not, or whether the drug is ejected properly, a table search routine 
644 for accessing a port table 644b, an attachment/detachment 
detecting routine 645 as a means for detecting whether the cassette 
is attached or detached, an information transmitting routine 646 as 
a transmitting means and an ejection control routine 648 as a means 
for motor-driven ejection control are installed in the rack control 
circuit 7 63. Another point of similarity with the rack control circuit 
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761 is that the rack control circuit 763 is connected to several to 
several tens of microprocessors 640 under its control via the 
individual intra-rack wirings 762 to enable signal exchange. Unlike 
the rack control circuit 761, however, the drug feeder 730 (the base 
unit 630 of the second group) is subject to the control of the rack 
control circuit 763 and, therefore, the communication routine 642b 
and the port table 644b are partly different from the communication 
routine 642a and the port table 644a, respectively. 
[0472] To be more specific, the communication routine 642b receives 
an instruction from the control console 790 or, in some cases, the 
controller 780 via the internal communication means 660 and also 
transmits status or data to the control console 790. Instructions 
received by the communication routine 642b include a drug ejection 
instruction and an information uploading instruction. As such, the 
communication routine 642b is similar to the communication routine 
642a. However, the communication routine 642b processes the drug 
ejection instruction differently from the communication routine 64 2a . 
That is, upon receipt of a drug ejection instruction, the communication 
routine 642b checks the AC flag included in the instruction. If the 
AC flag is turned off, the communication routine 642b disregards the 
instruction. If the AC flag is turned on, the communication routine 
642b delivers the instruction to the table search routine 644. With 
this, the drug ejection instruction is forwarded from the 
communication routines 642a and 642b to the drug feeder 613 of the 
first group or the drug feeder 630 of the second group, depending 
on whether the AC flag is turned on or off. 

[0473] In agreement with the fact that the drug ejection instruction 
in which the AC flag is turned off contains check data instead of 
a feeder storage address as a destination of the instruction, each 
record in the port table 644b includes items like check data, status 
of cassette attachment /detachment and an I/O port number. The number 
of valid records contained in the port table 644b is equal to the 
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number of drug feeders 730 (more specif ically, the number of base 
units 630 of the second group) under the control of the rack control 
circuit 763. 

[0474] The table search routine 644 retrieves the check data from 
the drug ejection instruction received from the communication routine 
642b and searches the port table 644b using the retrieved data as 
a key. 

[0475] If the search is successful and the I/O port number is retrieved 
from a record in the port table 644b containing the check data that 
matches the data included in the drug ejection instruction, the table 
search routine 644 identifies the drug feeder 730 (more specifically, 
the intra-rack wiring 762 and the microprocessor 640 at the destination 
of signal transmission) to be operated for drug ejection. If the drug 
cassette 620 is attached to the identified drug feeder 730, the table 
search routine 644 delivers the drug ejection instruction to the 
ejection control routine 648. If the drug cassette 620 is not attached 
to the identified drug feeder 730, the table search routine 644 lights 
the indicator 632 provided in the base unit 630 of the identified 
drug feeder 730 to provide guidance on a destination base to which 
a cassette should be attached. When the desired drug cassette 620 
is attached, the table search routine 644 turns the indicator 632 
off and delivers the drug ejection instruction to the ejection control 
routine 648. 

[0476] If the search in the port table 644b fails, the table search 
routine 644 selects a record with the oldest update history in the 
port table 644b and updates that record by overwriting the check data 
in the record with the check data included in the drug ejection 
instruction. The table search routine 644 sends the check data to 
the microprocessor 640 of the base unit 630 of the drug feeder 730 
identified by the I/O port number included in that record so as to 
update the check data 651 of the microprocessor 640. The table search 
routine 644 then lights the indicator 632 provided in the base unit 
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630 of the identified drug feeder 730 for guidance on a destination 
base to which a cassette should be attached. When the desired drug 
cassette 620 is attached or when the existing drug cassette 620 is 
replaced by the desired drug cassette 620, the table search routine 
644 turns the indicator 632 off and delivers the drug ejection 
instruction to the ejection control routine 648. 

[0477] When lighting a desired indicator 632 provided in the base 
units 630 for guidance on a destination base to which a cassette should 
be attached, the table search routine 644 is designed to also light 
several indicators 632 in the neighborhood to make the guidance more 
visible. A variety of lighting patterns may be available. In the 
illustrated example, the indicators 632 on the same rack are lighted 
all at once, whereupon the most distant indicator 632 is turned off, 
followed by the less distant indicators 632, until only the target 
indicator 632 is lighted. This pattern is repeated. The lighting 
for guidance on the destination of cassette attachment is important 
for the drug feeder 730 of the second drug feeder which is stored 
in the feeder storage with cassette interchangeability 710 and in 
which the interchangeability is given top priority. The guidance 
function is also useful in drug refilling of the drug feeder 613 of 
the first group which is stored in the drug feeder storage 612 and 
in which safety is given top priority. In prompting a user to attach 
or replace the drug cassette 620, the table search routine 644 not 
only lights the indicator 632 but also directs the information 
transmitting routine 646 to send an electronic message designating 
a request for lighting to the controller 780 or the control console 
790. 

[0478] The controller 780 (tablet packing machine main controller) 
monitors a drug ejection instruction issued from the control console 
790. If the AC flag in the drug ejection instruction is turned off 
and the feeder storage address is included in the instruction as a 
destination, the controller 780, similarly to the controller 618, 
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variably times the opening and closing of shutters in the drug 
collecting mechanisms 614 and 615 as well as timing the operation 
of the packaging apparatus 617, by estimating the time required for 
a drug to fall from the drug feeder 613 by referring to the column 
address in the drug feeder storage address. If the AC flag in the 
drug ejection instruction is turned on and the identification data, 
instead of the feeder storage address, is included in the instruction, 
the controller 780, unlike the controller 618, employs the longest 
time of drug fall from the base units 630 (i.e. the base unit 630 
of the drug feeder 730 of the second group) stored in the feeder storage 
with cassette interchangeability 710, to estimate the time required 
for a drug to fall from the drug feeder 730. 

[0479] The usage mode and the operation of the drug feeder and the 
automatic drug dispenser according to the fourth embodiment-1 will 
be described with reference to the drawings. Figs. 29A-29G show an 
example of how the indicators in the feeder storage with cassette 
interchangeability are lighted, illustrating time-dependant change 
in lighted status. 

[0480] When prescription data or drug dispensing data derived 
therefrom related to the tablet packing machine 610 or the tablet 
packing machine 700 under the control of the control console 790 are 
input to the control console 790, the control console 790 refers to 
the drug master table and prepares a drug ejection instruction and 
transmits the instruction to the tablet packing machine 610 or the 
tablet packing machine 700 via the internal communication means 660. 
If the drug ejection instruction is addressed to the tablet packing 
machine 610 or to the drug feeder 613 of the first group stored in 
the drug feeder storage 612 of the tablet packing machine 700, the 
drug ejection instruction according to the fourth embodiment-1 is 
the same as the instruction according to the other embodiments except 
that the AC flag appended is turned off. Drugs to be packed in 
accordance with such an instruction are normally accommodated in the 
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drug storage 611 so that they can be automatically ejected. Therefore, 
automatic drug packing is performed in the tablet packing machine 
700 as in the tablet packing machine 610. 

[0481] That is, when the drug ejection instruction is transmitted 
from the control console 790 to the tablet packing machine 700, the 
drug ejection instruction is received by the rack control circuit 
761 since the AC flag is turned off. The instruction is then used 
by the table search routine 644 to search the port table 644a. As 
a result of cooperation between the microprocessor 640 of the drug 
feeder 613 identified as a result of the search and the ejection control 
routine 648 of the rack control circuit 761, a designated number of 
drugs 1 are caused to fall from the drug feeder 613 for ejection. 
The drugs 1 are input to the drug input unit 616 of the packaging 
apparatus 617 via the drug collecting mechanisms 614 and 615 and are 
packed in the packing strip 2 by the packaging apparatus 617. In this 
process, the drug ejection instruction is monitored by the controller 
780. The timing of the fall of the drug 1 and the timing of packing 
by the packaging apparatus 617 are optimally adjusted by controlling 
the opening and closing of shutters in accordance with the feeder 
storage address included in the drug ejection instruction as a 
destination. 

[0482] If the drug cassette 620 of the drug feeder 613 to be operated 
for drug ejection is empty or not attached, the controller 780 or 
the control console 790 provides an alarm display prompting a user 
to refill the cassette with drugs or attach the cassette, by referring 
to the result of detection by the attachment /detachment detecting 
routine 645 or the like, or the status report provided by the 
information transmitting routine 64 6. When an operator attaches the 
proper drug cassette 620 to the base unit 630, the reading device 
631 of the base unit 630 scans the identification information bearing 
member 621 of the drug cassette 620. The checking routine 647 compares 
the identification information with the check data 651 stored in the 
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memory 650 of the microprocessor 640. If they do not match, the 
ejecting operation is suspended. Therefore, improper packing due to 
improper attachment of the drug cassette 620 is prevented. 
[0483] In contrast, if the drug ejection instruction is addressed 
to the drug feeder 730 of the second group stored in the feeder storage 
with cassette interchangeability 710 of the tablet packing machine 
700, the AC flag turned on is appended to the drug ejection instruction 
and the check data to be compared with the identification information 
of the drug cassette 620 is included in the instruction as a destination 
In this case, when the drug ejection instruction is transmitted from 
the control console 790 to the tablet packing machine 700, the drug 
ejection instruction is received by the rack control circuit 763 since 
the AC flag is turned on. The instruction is then used by the table 
search routine 644 to search the port table 644b. If the drug cassette 
620 bearing the identification information designated by the drug 
ejection instruction is attached to the base unit 630 of the drug 
feeder 730 identified as a result of the search, cooperation between 
the microprocessor 640 of the drug feeder 730 and the ejection control 
routine 648 of the rack control circuit 763 causes a designated number 
of drugs 1 to fall from the drug feeder 730 for ejection. Similarly 
to the case of the drug feeder 613, the drug 1 is input to the drug 
input unit 616 of the packing machine 617 via the drug collecting 
mechanisms 740 and 615 and is packed in the packing strip 2 by the 
packaging apparatus 617. The controller 780 adjusts the timing of 
fall and the timing of packing so as to be on the safer side, by using 
the longest time of drug fall from the drug feeders 730. 
[0484] If the drug cassette 620 bearing the identification 
information that matches the check data included in the drug ejection 
instruction is not attached to any of the base units 630 in the feeder 
storage with cassette interchangeability 710, the controller 780 or 
the control console 790 provides an alarm display prompting a user 
to attach or replace the cassette 620, in accordance with the 
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electronic message from the table search routine 644 of the rack 
control circuit 763. In parallel with this, the table search routine 
644 of the rack control circuit 763 lights the indicator to provide 
guidance on the destination of cassette attachment. To describe the 
operation using a specific example (see Figs. 29A through 29G) , it 
will be assumed that eight identical drug feeders 730 are arranged 
on the same rack in the feeder storage with cassette interchangeability 
710 and that a need arises to replace the drug cassette 620 at the 
fourth feeder from left (see where outlined arrow points in Figs. 
29A through 29G) . 

[0485] In this case, the indicators 632 of the base units 630 of the 
eight drug feeders 730 on the rack are lighted all at once (see Fig. 
29A) . After a certain interval, the indicator 632 at the right end 
is turned off (see Fig. 29B) . After another interval, the leftmost 
indicator 632 and the seventh indicator 632 from left are turned off 
(see Fig. 29C) . After yet another interval, the second and sixth 
indicators 632 from left are turned off (see Fig. 29D) . After yet 
another interval, the third and fifth indicators 632 from left are 
turned off (see Fig. 29E) . The fourth indicator 632 from left where 
replacement should take place continues to be lighted. Even when the 
undesired drug cassette 620 is removed (Fig. 29F) , the lighting pattern, 
with a lighted range being progressively narrowed down until only 
the target indicator 632 is lighted, is repeated. 

[0486] When the drug cassette 620 bearing the identification 
information that matches the check data included in the drug ejection 
instruction is taken out by operation personnel from the stock rack 
720 and attached to the fourth base unit 630 from left where replacement 
should take place, all the indicators 632 are turned off (see Fig. 
29G) . When the manually-operated switch 635 at the base unit 630 is 
operated for confirmation, the overwriting routine 647b installed 
in the microprocessor 640 provided in the base unit 630 overwrites 
the check data 651. The rack control circuit 763 updates the item 
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of check data in a corresponding record in the port table 644b by 
overwriting. Thus, a large number of drug cassettes 620 stocked in 
the stock rack 720 are also automatically set up for drug ejection. 
For drugs not accommodated not only in" the drug feeder storage 612 
or the feeder storage with cassette interchangeability 710 but also 
in the drug cassettes 620 in the stock rack 720, the manual dispensing 
unit 610a will continue to be used as in the other embodiments. The 
frequency of having to use the unit 610a, however, is quite low. 
[0487] Given above is an explanation of a situation where automatic 
packing is properly performed. There are a large number of drug 
feeders 613 of the first group stored in the drug feeder storage 612 
and, in addition, the drug type and dosage form come in a large variety. 
Thus, unexpected troubles may occur in some drug feeders 613 such 
as delay in feeding and cracking in a drug. Such trouble in drug 
ejection is likely to occur when the operation of a packing machine 
is initially started or when a new drug is introduced into the system. 
A trouble may occur during the operation. In such a case, the 
manually-operated switch 635 at the base unit 630 of the target drug 
feeder 613 is operated in order to manually determine whether the 
trouble occurred in the cassette 620 or the base unit 630, or whether 
the drug feeder 613 and the drug 1 are not compatible with each other. 
[0488] When the manually-operated switch 635 is operated, the saving 
and restoring routine 647a of the microprocessor 640 saves the check 
data 651 as the saved data 652 and clears the check data 651 to zero. 
With this, the checking function of the checking routine 647 is 
suspended in the drug feeder 613 so that checking function in the 
drug cassette 620 is bypassed. The indicator 632 of the base unit 
630 is lighted to indicate the source of the trouble . When the checking 
function in the drug cassette 620 is bypassed, the cassette 620 and 
the base unit 630 can be manually checked while avoiding an alarm 
issued by the control console 790 or incorrect data collection by 
the control console 790. 
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[0489] If it is desired that the drug cassette 620 in which the trouble 
occurred be temporarily attached to another base unit 630 to check 
its operation, the manually-operated switch 635 at the base unit 630, 
which is the temporary destination of attachment, is operated so that 
the checking function at the destination base unit 630 is bypassed. 
When the checking function for checking the drug cassette 620 is 
bypassed at the temporary destination base unit 630, the indicator 
632 at the destination base unit 630 is lighted to indicate that manual 
operation independent of the management of the control console 790 
is enabled. Similarly to the case described above, the check data 
651 otherwise used in the checking at the temporary destination base 
unit 630 is temporarily saved as the saved data 652 . The reading device 
631 scans the identification information bearing member 621 of the 
drug cassette 620 but the checking routine 647 does not perform 
checking. Thus, while the indicator 632 at the temporary destination 
base unit 630 remains lighted, the same drug cassette 620, i.e. the 
drug cassette 620 in which the trouble occurred, can remain temporarily 
attached to the base unit 630 in which the indicator 632 is lighted. 
[0490] When the manual checking is completed, the manually-operated 
switch 635 of the target base unit 630 is operated again. Thereupon, 
the values saved as the saved data 652 by the saving and restoring 
routine 647a of the microprocessor 640 provided in the base unit 630 
are returned to the check data 651. The checking function of the 
checking routine 647 is restored in the drug feeder 613 so that the 
checking of the drug cassette 620 is resumed. 

[0491] Thus, it is possible to easily and safely test replacement 
of drug cassettes in the drug feeder 613 of the first group in which 
safety is given top priority, without requiring rewriting of a drug 
master table. 

[0492] An additional explanation will be given of a need to bypass 
checking in the temporary destination base unit 630 as well as in 
the base unit 630 in which the trouble occurs. In most cases, trouble 
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checking involves removal of the drug cassette 620 from the base unit 
630 in which a trouble occurs and attachment of it to the temporary 
destination base unit 630. These steps are repeated several times 
with different temporary destinations before settling on proper 
arrangement. Provision for locally bypassing checking in the 
temporary destination base unit 630 helps these steps to be repeated 
easily, accurately and promptly. That the check bypassing means 
comprises saving of the check data 651 as the saved data 652 and 
restoring the check data 651 from the saved data 652 enables the saved 
data at the temporary destination to be returned to the check data 
easily. 

[0493] Examples of tablets that are likely to bounce higher in 
proportion to the height from which they fall include tablets with 
solid surfaces such as sugar-coated tablets or uncoated tablets that 
are compression molded to a predetermined configuration at a low 
pressure. For these drugs, troubles may often be prevented by 
attaching the drug cassette 620 at a low height. With other drugs 
that are opposite in characteristics, troubles are unlikely to occur 
even if the cassette is attached at a relatively high position. 
Trouble checking involving movement and replacement of the drug 
cassette is conducted on a trial and error basis by considering the 
above-described characteristics of drugs. 

[0494] Types of drugs accommodated in the drug feeder 613 for automatic 
ejection differ from hospital to hospital. Data on drugs that are 
employed only in some hospitals for automatic ejection may be set 
in the drug master table. Manufacturers responsible for the 
installation of a drug dispensing system such as the tablet packing 
machine, however, may have to install the machine without any drug 
samples available. In such a case, the manufacturer may initially 
set up the tablet packing machine by registering the feeder storage 
address, the check data and the like in the drug master table, while 
arranging the drug feeders 613 for accommodating hospital-specific 
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drugs in the drug feeder storage 612 in the alphabetical order. 
Manufacturer's personnel register the data in the drug master table 
once the drug feeders 613 are set and then modify the feeder arrangement 
as required upon reviewing dosage forms and the frequency of troubles. 
The personnel reconfigure the drug master in accordance with the 
modified feeder arrangement. As the personnel are responsible for 
speedy and accurate on-site fine-tuning as described above, the 
process has required extensive rules of thumb in the related art. 
With the inventive drug feeder and automatic dispenser, trouble 
checking can be performed easily by replacing drug cassettes while 
ensuring that checking is bypassed. 
[0495] [Fourth embodiment-2 ] 

[0496] A description will now be given of the specific structure of 
the drug feeder and the automatic drug dispenser according to the 
fourth embodiment-2 with reference to the drawings . Fig. 30 is a block 
diagram showing the overall structure of a control system. Figs. 31A 
and 31B are block diagrams showing the primary functions of the 
microprocessor 640 provided in each of the base units 630 in a 
distributed fashion, where Fig. 31A is a functional block diagram 
of the microprocessor 640 of the first group provided in the base 
unit 630 of the drug feeder 613 in the drug storage 611; and Fig. 
31B is a functional block diagram of the microprocessor 640 of the 
second group provided in the base unit 630 of the drug feeder 730 
in the feeder storage with cassette interchangeability 710. 
[0497] The automatic dispenser according to the fourth embodiment-2 
differs from that of the fourth embodiment-1 in that the tablet packing 
machine 700 is modified to result in a tablet packing machine 800 
by omitting the rack control circuits 761 and 763 (see Fig. 30) . 
Additionally, the check bypassing means in the microprocessor 640 
in the base unit 630 of the drug feeder 613 of the first group is 
implemented as a flag updating routine 647c and a switch flag 653 
instead of the saving and restoring routine 647a and the saved data 
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652, the flag updating routine 647c being a means with which to update 
a flag for switching between different operations of the checking 
means (see Fig. 31A) . 

[0498] In place of the rack control circuit 761, the communication 
routine 642a, the ejection detecting routine 643, the 
attachment/detachment routine 645, the information transmitting 
routine 646 and the ejection control routine 648 are transferred to 
the microprocessor 640 provided in the base unit 630 of the drug feeder 
613 of the first group (see Fig. 31A) . These routines are modified 
to a certain extent so as to directly control actuating members such 
as the motor 613j but realize the same functions in the microprocessor 
640 as when these routines are installed in the rack control circuit 
761. Since these routines are installed in each of the microprocessor 
640, eliminating the need to select the I/O port number, the table 
search routine 644 and the port table 644a are not installed. The 
communication routine 642a only receives the drug ejection 
instruction addressed to the feeder storage address of the base unit 
630 to which the associated microprocessor 64 0 is attached and delivers 
the instruction to the other routines. 

[0499] In place of the rack control circuit 763, the communication 
routine 642b, the ejection detecting routine 643, the 
attachment/detachment routine 645, the information transmitting 
routine 646 and the ejection control routine 648 are transferred to 
the microprocessor 640 provided in the base unit 630 of the drug feeder 
730 of the second group (see Fig. 31B) . These routines are modified 
to a certain extent so as to directly control actuating members such 
as the motor 613 j but realize the same functions in the microprocessor 
640 as when these routines are installed in the rack control circuit 
763. Since these routines are installed in each of the microprocessor 
640, eliminating the need to select the I/O port number, the table 
search routine 644 and the port table 644b are not installed. The 
communication routine 642b only receives the drug ejection 



132 



SUBSTITUTE SPECIFICATION 



instruction that includes the check data that matches the check data 
651 in the associated microprocessor 640 and delivers the instruction 
to the other routines. 

[0500] Of those functions assumed by the table search routine 644, 
the function of requesting the control console 790 to provide a display 
that prompts the attachment or replacement of the drug cassette 620 
and the function of providing guidance on the destination of cassette 
attachment by lighting the desired indicator 632 and the neighboring 
indicators 632 are transferred to the controller 780. 
[0501] The flag updating routine 647c installed in the microprocessor 
640 of the first group is configured to reverse the switch flag 653 
in the memory 650 each time the manually-operated switch 635 is 
operated. The checking routine 647 checks the data by comparison in 
accordance with the value of the switch flag 653. 

[0502] The rack control circuits 761 and 763 are not provided in the 
tablet packing machine 800 and their functions are distributed in 
the microprocessor 640 and the controller 780. Therefore, the same 
functions as are provided in the tablet packing machine 700 are 
provided in the tablet packing machine 800 so that repetition of the 
same description is avoided. Similarly to the tablet packing machine 
700, the tablet packing machine 800 is capable of automatically packing 
various drugs under the management of the control console 790. 
[0503] According to the inventive automatic dispenser, the control 
console 790 is capable of integral management of a system where the 
tablet packing matching 610, the tablet packing machine 700 and the 
tablet packing machine 800 are colocated, without causing any 
inconvenience. 

[0504] [Other points of note] 

[0505] The microprocessor 640 may not necessarily be of a one-chip 
type. The memory 650 may also be externally connected to the 
microprocessor 640. While the memory 650 should preferably be 
nonvolatile, the memory 650 may alternatively be provided with a 
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battery. 

[0506] The internal communication means 660 ,and other means for 
communication (for example, means for communication between machines ) 
may be compliant with an ordinary communication protocol such as 
Ethernet (TM) or TCP/IP, or, alternatively, a protocol unique to the 
machine, as long as data can be exchanged between multiple machines 
and units. The communication means may also be wired or wireless, 
or may or may not be for multidrop communication. 

[0507] In the embodiment described above, the feeder storage with 
cassette interchangeability 710 is provided on the right side of the 
table packing machines 700 and 800. Alternatively, the feeder storage 
with cassette interchangeability 710 may be provided at other 
positions including the left side or the front of the machine. 
[0508] While the tablet packing machines 610, 700 and 800 are only 
designed for automatic packing of tablets, the machines may pack other 
types of drugs such as capsules. The tablet packing machines 610, 
700 and 800 may be combined with a mechanism for packing powder 
medicine . 

[0509] (Fifth embodiment) 

[0510] The fifth embodiment relates to a tablet counting and 
monitoring apparatus for capturing images of packed tablets so as 
to count tablets without unpacking. More particularly, the fifth 
embodiment relates to a tablet counting and monitoring apparatus for 
transporting strip-like packing paper comprising a series of packs 
and successively counting tablets. 

[0511] A tablet counting and monitoring apparatus is known (see, for 
example, patent document No. 7) which is provided adjacent to a tablet 
packing machine which compartmentalizes tablets and seals the tablets 
in packing paper one after another so as to successively form packs 
of tablets (individual packs) in accordance with prescription 
information. The tablet counting and monitoring apparatus receives 
the packing paper comprising the packs and automatically determines 
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the number of tablets in the packs by successively capturing images 
of the packs. In addition to automatically counting and monitoring 
the number of tablets in the packs, the tablet counting and monitoring 
apparatus automatically checks the count against the prescription 
information so as to determine whether excess or deficiency of drugs 
occurs . 

[0512] According to imaging-based tablet counting as described above, 
images may differ depending on the condition in which tablets are 
accommodated in packs and the difference affects accuracy of counting. 
More specifically, if tablets are piled up on one another such that 
they are hardly distinguishable, some tablets may be excluded from 
the count. Therefore, the apparatus is designed to allow visual 
examination by monitoring personnel by providing image display. For 
example, if the number of tablets prescribed differs from the count, 
an alarm is sounded to prompt visual examination of a displayed image. 
[0513] However, if the frequency of visual examination is high, it 
detracts from the advantage of automation enabled by the tablet 
counting and monitoring apparatus. Suspension in an automatic 
process lowers throughput and imposes a burden on the personnel. 
Therefore, it is desired to take decisive measures to prevent tablets 
from being piled on one another in the pack. Since increase in 
maintenance cost as well as in fabrication cost is unfavorable, 
introduction of complex mechanisms or measures should best be avoided. 
In this respect, there have been developed tablet counting and 
monitoring apparatuses designed to disentangle tablets accommodated 
in packs before capturing an image thereof. 

[0514] More specifically, a clamp mechanism and a shaking mechanism 
implement a pre-processing measure in a simple fashion, whereby 
tablets accommodated in packs are placed, before imaging, in an 
disentangled state (a state in which piling-up or aggregation does 
not occur) in which the tablets are distinguishable from each other, 
without tearing the packing paper. A clamp mechanism for temporarily 
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holding an end of the pack, a shaking mechanism for shaking the pack 
thus held and a transporting mechanism for transporting the pack to 
a position at which the clamp mechanism and the shaking mechanism 
can operably act on the pack are built in the tablet counting and 
monitoring apparatus for automatically determining the number of 
tablets in the pack by capturing an image of the pack (see for example, 
patent document No. 8. 

[0515] The capability of the tablet counting and monitoring apparatus 
as described above for image-based counting and monitoring of tablets 
is improved from that of the apparatus in the related art. In 
association with this, the apparatus is capable of automatic counting 
and monitoring for an extended period of time, while transporting 
the packing paper, ensuring improved processing efficiency. 
[0516] As the distance of continuous transportation of packing paper 
is extended or the speed of transportation is increased, however, 
the characteristics of paper packing the drugs will exercise 
increasingly serious undesirable effects on transportation, 
requiring additional countermeasures in order to further improve 
efficiency and availability. 

[0517] More specifically, the way a swollen pack is produced as a 
result of introducing drugs in packing paper differs from pack to 
pack since the way drugs are accommodated in the packing paper differs 
from pack to pack. Packs are variably deformed in the direction of 
thickness, width or length, resulting in the packing paper being 
twisted and undulating. Even if a twist occurs only locally and on 
a small scale, adverse effects from the twist may be built up and 
amplified depending on the distance of transportation or speed of 
transportation, causing improper transportation or failure in 
transportation such as jamming or displacement. In order to reduce 
the frequency of occurrence of such troubles and improve efficiency 
and availability, . it is essential to introduce countermeasures to 
stabilize the transporting condition. One specific approach is to 
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introduce a means for eliminating the twist of packing paper 
transported past an imaging position. 

[0518] As described above, the way packing paper is twisted is 
irregular and so the mere provision of a stationary guiding means 
such as a mechanical guide is not sufficient to eliminate the twist 
of packing paper. It is therefore desirable that the status of twist 
of paper be detected to eliminate twist in a decisive and definitive 
manner. The provision of a detecting member capable of accurately 
detecting various statuses of soft and easily def ormable packing paper 
may allow easy customization but would incur unbearably high cost. 
[0519] Accordingly, one of the technical goals to be achieved would 
be to achieve detection and elimination of twist of packing paper, 
while avoiding an increase in the cost by effectively utilizing 
existing components in accordance with the characteristics of packing 
paper. 

[0520] A summary of the fifth embodiment will be given. 
[0521] (1) A tablet counting and monitoring apparatus according to 
the fifth embodiment for capturing images of a series of packs 
comprising perforated compartments in packing paper and automatically 
counting tablets in the packs, comprises : a tilt detecting means which 
detects the tilt of the perforation or an equivalent thereof, in 
accordance with captured image data; and a transporting mechanism 
which varies the direction of transportation of the packing paper 
such that the tilt (i.e. the tilt of the perforation or the equivalent 
thereof) is eliminated, in accordance with the tilt thus detected. 
[0522] The term "equivalent of the perforation" refers to something 
that is tilted together with the perforation in association with the 
twist of the packing paper and that is subject to image-based tilt 
detection, similar to the perforation. Examples of equivalent 
include a marking line printed in parallel with the perforation, a 
marking line printed in the neighborhood of both ends of the 
perforation or a boundary which is between areas characterized by 
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different colors or shades and which is parallel with the perforation. 
The tilt is measured with reference to a state in which the packing 
paper is transported straight in a stable manner without undergoing 
any twist. 

[0523] (2) The tablet counting and monitoring apparatus of (1) 
according to the fifth embodiment may be characterized in that a 
disentangling mechanism for applying mechanical action on the pack 
and disentangling the drugs inside is provided upstream of an imaging 
position, and the transporting mechanism is capable of transporting 
the packing paper in a reverse direction as well as in a forward 
direction. 

[0524] The tablet counting and monitoring apparatus of (1) takes 
advantage of the fact that a perforation, which is usually provided 
in a packing paper, is tilted as the packing paper is twisted and 
the fact that the perforation is captured at the end of an image of 
the pack. The tilt of a perforation or an equivalent thereof is 
detected by referring to an image data of the pack. The tablet counting 
and monitoring apparatus of (1) is also designed to vary the direction 
of transportation of the packing paper in accordance with the tilt, 
so as to eliminate the tilt. With this, tilt that is required to 
eliminate twist is detected by means of software modification without 
adding any hardware for detection. Accordingly, detection and 
elimination of twist are achieved while avoiding an increase in cost. 
[0525] According to the embodiment, an inexpensive tablet counting 
and monitoring apparatus which is superior in efficiency and 
availability is provided. 

[0526] In the tablet counting and monitoring apparatus of (2), the 
disentangling mechanism is provided upstream of the imaging position 
and the transporting mechanism is capable of transporting the packing 
paper in a reverse direction. When the tablets in a pack cannot be 
distinguished from each other in an image, the pack is returned to 
the position of the disentangling mechanism to resume the 
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preprocessing and the subsequent steps. Accordingly, capabilities 
for distinguishing, counting and monitoring tablets are improved. 
[0527] It will be noted that, by repeating forward and reverse 
transportation, the packing paper will undergo serious deformation. 
This will in itself increase the frequency of occurrence of improper 
transportation or failure in transportation such as jamming or 
displacement. The fifth embodiment is capable of increasing the 
accuracy of counting without decreasing efficiency and availability, 
by combining bidirectional transportation with countermeasures for 
detecting and eliminating the twist of the packing paper. 
[0528] According to the embodiment, an inexpensive tablet counting 
and monitoring apparatus which is superior in efficiency and 
availability is provided. 

[0529] Specific embodiments of the tablet counting and monitoring 
apparatus of the fifth embodiment will be described below by explaining 
the fifth embodiment-1 and the fifth embodiment-2 . 

[0530] The fifth embodiment-1 shown in Figs. 35A through 39H is an 
embodiment of all the features (1) and (2) above. The fifth 
embodiment-2 shown in Figs. 40A-40B is a variation thereof. 
[0531] For brevity, support members such as frames, fastening members 
such as bolts, joint members such as hinges, actuators such as an 
electric motor, transmission mechanisms such as cams, electric 
circuits such as motor drivers and detailed circuit features in an 
electronic circuit such as controllers are omitted from the 
illustration. Those elements that are required in the invention and 
elements related thereto are mainly illustrated. 
[0532] [Fifth embodiment-1] 

[0533] A specific structure of the tablet counting and monitoring 
apparatus according to the fifth embodiment-1 will be described with 
reference to the associated drawings. Fig. 35A and 35B show the 
mechanical structure of the tablet counting and monitoring apparatus, 
wherein Fig. 35A is a top view and Fig. 35B is a front view. Figs. 
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36A and 36B show the main part of a transporting mechanism, wherein 
Figs. 36A and 36B are both perspective views. Fig. 37 is a perspective 
view showing the main part of a disentangling mechanism. Fig. 38 is 
a block diagram of an electronic circuit unit. 

[0534] A tablet counting and monitoring apparatus 830 (see Figs. 35A 
and 35B) is for counting and monitoring packs 811 (individual packs) 
provided as a longitudinal series of packs comprising compartments 
in packing paper 810 (see Fig. 39A) . The tablet counting and 
monitoring apparatus 830 roughly comprises: a 

transporting/disentangling/imaging mechanism (see Figs. 35A-37) for 
pulling in the packing paper 810 so as to capture an image of the 
pack 811; and an electronic circuit unit (see Figs. 35A-38) for 
controlling the operation of the mechanism and automatically checking 
the number of tablets in the pack. 

[0535] In the illustrated example (see Figs. 35A and 35B) , the 
transporting/disentangling/imaging mechanism is provided along a 
route in which the packing paper is transported inside a housing. 
The transporting/disentangling/imaging mechanism pulls in the 
packing paper 810 at an entry guide 835 and ejects the same via an 
exit guide 836 on the right side. 

[0536] A programmable arithmetic and control unit such as a 
microprocessor is employed to formulate the electronic circuit unit 
(see Figs. 35A and 35B) . A controller 832, which constitutes a main 
part of the unit, is stored in an electric unit 831 inside the housing 
together with a power supply unit (not shown) . An operational unit 
834 such as an operation panel provided with switches and keys, and 
a display unit 833 such as a liquid crystal panel are provided at 
positions that ensure ease of use (for example, on the front of the 
upper part of the housing) . 

[0537] Perforations 813 separate between the packs 811 longitudinally 
(in the illustration, in the left-right direction) (see Figs. 39A-39C) 
at respective end portions 812 of the packs 811. The two end portions 
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812 of each pack and one of the remaining sides are heat sealed. The 
remaining side is bent so as to accommodate a tablet 814 inside. 
[0538] To describe the transporting/disentangling/imaging mechanism 
in further detail, the mechanism (see Figs. 35A and 35B) comprises: 
front transportation units 841-843; printed information reading units 
861-862; disentangling units 851-854; imaging units 863-864; back 
transportation units 844-846; and a marker 837 . The units are arranged 
in the stated order from upstream to downstream (from left to right 
in Figs. 35A and 35B) along a packing paper transportation route 
extending horizontally from the entry guide 835 to the exit guide 
836. The units are supported at predetermined positions by 
appropriate posts or frames (not shown) . 

[0539] An area in the packing paper transportation route which lies 
between the disentangling units 851-854 and the back transportation 
units 844-846 and which is faced by the imaging units 863-864 is an 
imaging stage 865. The imaging units 863-864 comprise an imaging 
apparatus 863 such as a CCD camera and an illuminating apparatus 864 
such as a halogen lamp. The illuminating apparatus 864 illuminates 
the imaging stage 865 so that the imaging apparatus 8 63 captures an 
image of the pack 811 in the packing paper 810 transported to the 
imaging stage 865. The imaging units 863-864 as illustrated are of 
a reflecting type but may alternatively be of transmission type. 
[0540] An area in the packing paper transportation route which lies 
between the front transportation units 841-843 and the disentangling 
units 851-854 and which is faced by the printed information reading 
units 861-862 is a reading stage. Information indicating the number 
of tablets and the like is usually printed on the back of the packing 
paper 810 . More specifically, information may be printed on each pack 
811 or on each empty pack 811 not accommodating any tablets. 
Information is printed using a font prescribed for optical character 
recognition (OCR) . The printed information reading units 861-862 
comprise an optical character reader (OCR) 861 compatible with the 
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prescribed font and an illuminating apparatus 862 such as a halogen 
lamp. The illuminating apparatus 862 illuminates the reading stage 
so that the OCR 861 reads information printed on the pack 811 in the 
packing paper 810 transported to the stage. 

[0541] The front transportation units 841-843 (see Figs. 35A-35B and 
Fig. 36A) and the back transportation units 844-846 constitute a 
transporting mechanism. The front transportation units 841-843 
comprise: a first transporting mechanism 841 provided beside the 
packing paper transportation route (toward the back end in Figs. 35A 
and 35B) ; a roller 842 projecting from the first transporting mechanism 

841 into a space above the packing paper transportation route; and 
a roller 843 projecting from the first transporting mechanism 841 
into a space below the packing paper transportation route. By driving 
the pair of rollers 842 and 843 into axial rotation by a motor and 
a driving mechanism of the first transporting mechanism 841, the 
packing paper 810 is sandwiched between the pair of rollers 842 and 

842 for transportation. The first transporting mechanism 841 is 
capable of rotating the pair of rollers 842 and 843 in both directions 
so as to enable forward transportation for transporting the packing 
paper 810 from the entry guide 835 to the exit guide 836 and reverse 
transportation in a reverse direction. Each of the rollers 842 and 

843 is formed of an easily deformable material such as sponge so as 
not to be affected by variation in thickness of the packing paper 
810. 

[0542] Similarly, the back transportation units. 844-846 (see Figs. 
35A and 35B and Fig. 36B) comprise: a second transporting mechanism 

844 provided beside the packing paper transportation route (toward 
the back end in Figs. 35A and 35B) ; a roller 845 projecting from the 
second transporting mechanism 844 into a space above the packing paper 
transportation route; and a roller 846 projecting from the second 
transporting mechanism 844 into a space below the packing paper 
transportation route. By driving the pair of rollers 845 and 846 into 
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axial rotation by a motor and a driving mechanism of the second 
transporting mechanism 844, the packing paper 810 is sandwiched 
between the pair of rollers 845 and 846 for transportation. Similarly 
to the rollers of the front transportation units 841-843, the rollers 
845 and 846 are formed of a material such as soft sponge and enable 
forward transportation and reverse transportation by bidirectional 
axial rotation. A difference is that the direction of transporting 
the packing paper 810 is variable. 

[0543] More specifically, the pair of rollers 845 and 846 are 
configured to make rocking motion (bidirectional rotation) around 
a plumb line through the packing paper transportation route. That 
is, the pair of rollers 845 and 846 can make propeller-like motion 
together around a virtual plumb line through a horizontal plane as 
well as rotating around the horizontal axis. Since it is desired that 
the plumb line around which the rollers rock be at the center of the 
packing paper transportation route, the entirety of the second 
transporting mechanism 844 or those parts thereof supporting the 
rollers 845 and 846 are made to make rocking motion in conjunction 
with the pair of rollers 845 and 846. 

[0544] The disentangling units 851-854 (see Figs. 35A, 35B and Fig. 
37) is provided with a disentangling mechanism 851 provided beside 
the packing paper transportation route (toward the back end in Figs. 
35A and 35B) , brushes 852 and 853 projecting from the disentangling 
mechanism 851 into a space above the packing paper transportation 
route, and a brush 854 projecting from the disentangling mechanism 
851 into a space below the packing paper transportation route. A motor 
and a driving mechanism of the disentangling mechanism 851 allow the 
brushes 852-854 to cooperate with each other to apply mechanical action 
on the pack 811 in the packing paper 810. The motion of the brushes 
852-854 is for disentangling the tablets 814 in the pack 811 
efficiently. For example, the brush 852 is lowered to make a sweeping 
motion in the direction of transportation. The brush 853 is lowered 
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to provide a stirring action by making a spiral motion. 
[0545] A detailed description will now be given of an electronic 
circuit unit and a driving unit controlled by the electronic circuit 
unit (see Fig. 38). The controller 832 comprises a microprocessor 
or the like as described above. In addition to the operational unit 
834 and the display unit 833 described above, the OCR 861 and the 
imaging unit 863 are also connected to the controller 832 by signal 
cables. The controller 832 receives printed information read from 
the packing paper 810 as well as controlling the timing of illumination 
and reading. The imaging apparatus 8 63 and the illuminating apparatus 
864 are also connected to the controller 832 by signal cables. The 
controller 832 imports image data in an image memory as well as 
controlling the timing of illumination and imaging. The marker 837 
to write a bad mark on the packing paper 810 is also connected to 
the controller 832 and is under its control. 

[0546] Further, the controller 32 comprises: a sensor input circuit 
871 for receiving results of detection by various sensors (for example, 
information on the pack 811) over cable lines; a circuit which is 
provided in the first transporting mechanism 841 and which controls 
and drives a first transporting motor 872 for driving the roller pairs 
842 and 843 into rotation; a circuit which is provided in the 
disentangling mechanism 851 and which drives an disentangling motor 
873 for moving the brushes 852-854 to disentangle tablets; a circuit 
which is provided in the second transporting mechanism 844 and controls 
and drives a second transporting motor 874 for driving the roller 
pairs 845 and 846 into axial rotation; and a circuit which is also 
provided in the second transporting mechanism 844 and which controls 
and drives a direction control motor 875 for placing the roller pairs 
845 and 846 into rocking motion instead of axial rotation. 
[0547] The controller 832 is provided with an image memory for 
temporarily storing image data imported from the imaging apparatus 
863. Several programs are installed in the controller 832 to execute 
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tablet counting and monitoring using the image memory and the 
peripheral circuits described above. More specifically, installed 
in the controller 132 are a transportation control routine which 
controls the first transporting motor 872 and the second transporting 
motor 874 for transporting the packing paper 810; a disentangling 
control routine which controls the disentangling motor 873 for 
disentangling the tablets 814 in the pack 811; a perforation retrieving 
routine which retrieves a sub-image containing the perforation 813 
by referring to the image data in the image memory; a tilt detecting 
routine which calculates the tilt of the perforation 813 by referring 
to the result of retrieval; a tablet image retrieving routine which 
retrieves a sub-image containing the tablets 814 in the pack by 
referring to the image data in the image memory; a counting routine 
which counts the number of tablets 814 in the pack by referring to 
the result of retrieval; a determining routine which determines 
whether the count matches *a prescribed value; and a display routine 
which displays a result of imaging, a result of determination, etc. 
Characteristic processes performed by the routines will be described 
below in connection with the operation. 

[0548] The usage mode and the operation of the tablet counting and 
monitoring apparatus according to the fifth embodiment-1 will be 
described with reference to the drawings. Figs. 35A and 35B are a 
top view and a front view of the tablet counting and monitoring 
apparatus 830 to which a supplying unit 821 for supplying the packing 
paper 810 and a storage basket 823 are attached. Figs. 39A-39H are 
top views illustrating the operation. Fig. 39A shows packing paper 
containing a large number of packs as a series of compartments in 
the packing paper; Fig. 39B shows a pack containing tablets before 
disentangling; Fig. 39C shows the tablets and the pack after 
disentangling; Fig. 39D shows an example of image data; Fig. 39E shows 
an example of data of a tablet image area; Fig. 39F shows an example 
of data of a perforation area; Fig. 39G shows a pack halfway adjusted 
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for its direction; and Fig, 39H shows a pack in which twist is 
eliminated. 

[0549] The packing paper 810 subject to counting and monitoring (see 
Figs. 39A) comprises a series of packs 811. Each pack 811 is 
partitioned by the end portions 812 and contains at least one tablet 
814. A typical size of the pack 11 (see Figs. 39A and 39C) is such 
that the width thereof shown vertically in the figure is approximately 
70mm and the length thereof shown horizontally in the figure is 
approximately 80mm. The width of the end portion 812 (an interval 
between the horizontally adjacent packs 811 in the figure) is 
approximately 10mm. A straight, interrupted perforation 813 is 
formed in the end portion 812. Typically, the tablet 814 is a 
ball-shaped drug with a diameter of about several mm, an elongated 
capsule or a mixture of them. 

[0550] The tablet counting- and monitoring apparatus 830 is a stand 
alone apparatus (see Figs. 35Aand35B). In order to supply the packing 
paper 810 to the tablet counting and monitoring apparatus 830, the 
supplying unit 821 is attached to the entry guide 835 and the packing 
paper 810 comprising packs of tablets is wrapped around a reel 822 
of the supplying unit 821. The storage basket 823 for receiving the 
packing paper 810 ejected from the tablet counting and monitoring 
apparatus 830 is placed beside the exit guide 836. When the leading 
edge of the packing paper 810 is set in the entry guide 835 and the 
transporting mechanisms 841-846, the packing paper 810 is 
intermittently transmitted by the transporting mechanisms 841-846 
under the control of the transportation control routine. 
[0551] During the intermittent transportation, the OCR 861 and the 
illuminating apparatus 862 of the reading stage upstream are used 
to read information printed on the pack 811. The disentangling units 
851-854 in the disentangling stage midstream apply a disentangling 
process (preprocessing) to the pack 811 arriving at the stage, under 
the control of the disentangling control routine. The imaging 
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apparatus 863 and the illuminating apparatus 864 in the imaging stage 
865 downstream capture an image of the pack 811. Accordingly, even 
when the tablets 814 are piled up on one another in the pack 811 before 
disentangling (see Figs. 39B) , the tablets 814 are disentangled in 
the pack 811 after disentangling so that they are no longer piled 
up on one another (see Figs. 39C) . 

[0552] The image data captured by the imaging apparatus 863 (see Fig. 
39D) is displayed on the display unit 833 and stored in the image 
memory of the controller 832 . The image is subject to image processing 
by the perforation retrieving routine and the tablet image retrieving 
routine. The tablet image retrieving routine retrieves a tablet image 
area 881 that will include an image of the tablet 814 (see Fig. 39A) . 
Noise rejection process or tablet image dividing process are applied 
to the area. The tablet image area 881 is retrieved from a subarea 
of a fixed range, unless the twist of the packing paper 810, i.e. 
the tilt 9 of the pack 811 with respect to the direction of 
transportation, is extremely large (see Fig. 39B) . The number of 
tablet image blocks contained in the tablet image area 881 is counted 
by the counting routine and the count is made to represent the number 
of tablets in the pack 811. 

[0553] The number of tablets is compared with a prescribed value known 
as a result of reading by the OCR 861. If the count matches the value, 
it is determined that the count is proper. If there is matching failure, 
it is determined that the count is improper. The result of 
determination is displayed on the display unit 833 by the display 
routine. If it is determined that the count is proper, the 
transportation control routine transports the packing paper 810 in 
a forward direction. If it is determined that the count is improper, 
the transportation control routine transports the packing paper 810 
in a reverse direction so that the disentangling process and the 
subsequent steps are resumed. If it is determined that the count is 
still improper upon resumption, associated display of the monitoring 
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result is provided on the display unit 833. A bad mark is written 
in the associated pack 811 with the marker 837. 

[0554] In parallel with tablet counting, the twist of the packing 
paper is detected and eliminated. That is, the perforation retrieving 
routine retrieves a perforation area 882 that includes an image of 
the perforation 813, by referring to the image data in the image memory 
(see Fig. 39F) . Noise rejection is applied to the retrieved area. 
The perforation area 882 is retrieved from a subarea of a fixed range, 
unless the twist of the packing paper 810, i.e. the tilt 0 of the 
pack 811 with respect to the direction of transportation, is extremely 
large. A line approximating the perforation is determined by 
referring to the perforation area 882, using a known method such as 
the least square method. The tilt component of the approximating line 
is made to represent the tilt 0 of the perforation. 
[0555] The tilt 0 represents the twist of the packing paper 810 quite 
well and is almost equal to the tilt 9. Therefore, the tilt 0 is 
delivered to the transportation control routine so that the direction 
control motor 875 is driven in a direction that eliminates the tilt 
0. Theoretically, the amount of directional control may be equal to 
0. In the illustrated example, however, the amount of control applied 
while a single pack is being fed is restricted to half of the tilt 
0 (=0/2) with an emphasis on stability. Accordingly, the twist of 
the packing paper 810 is reduced to 9/2 (see Fig. 39G) . Unless a new 
factor that causes twist is introduced, the twist of the packing paper 
810 gradually disappears (see Fig. 394H) . In actuality, factors that 
cause twist are added one after another. They are, however, prevented 
from accumulating to grow to a large scale. The twist of the packing 
paper 810 converges to a range that does not affect high-speed 
transportation for a prolonged period of time. 
[0556] [Fifth embodiment-2 ] 

[0557] A description will now be given of the specific structure of 
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the tablet counting and monitoring apparatus according to the fifth 
embodiment-2 with reference to the drawings. Fig. 4 OA is a front view 
showing the mechanical structure of the tablet counting and monitoring 
apparatus according to the fifth embodiment-2, and Fig. 40B is a 
functional block diagram of an electronic circuit unit thereof. 
[0558] A difference between this tablet counting and monitoring 
apparatus from that of the fifth embodiment-1 is that a tablet packing 
machine 824 is introduced instead of the supplying unit 821 and that 
a main controller 890 is added. 

[0559] The main controller 890 comprises a personal computer or the 
like to which are attached an operational unit 891 such as a key board, 
and a display unit 892 and the like. The main controller 890 is placed 
on desk beside the tablet counting and monitoring apparatus 830 for 
ease of use. The controller 832 serves as a local controller. The 
tablet image retrieving routine, the counting routine, the 
determining routine, the display routine, interfaces for the printed 
information reading units 861-862 and the imaging units 863-864, and 
a circuit for controlling and driving the marker 837 are transferred 
torn the controller 832 to the main controller 890. 
[0560] The controllers 890 and 832 are communicably connected to each 
other by signal cables for transmitting instructions for operation 
and results of operation. The main controller 890 is also communicably 
connected to the controller of the tablet packing machine 824 by signal 
cables . 

[0561] Under the integral control of the main controller 890, the 
packing paper 810 accommodating the tablets 814 in the tablet packing 
machine 824 is fed to the tablet counting and monitoring apparatus 
830 and subject to automatic counting and monitoring. 
[0562] [Other points of note] 

[0563] In the fifth embodiment-1, the disentangling mechanism is 
implemented by brushes. Other structures of the disentangling 
mechanism are possible as long as the mechanism is capable of applying 
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mechanical action on the pack 811 and disentangling the tablets 814 
inside. For example, an oscillating member may oscillate the pack 
811, a clamp member may hold the ends of the pack 811 to deform (expand) 
the pack 811, or vacuum may be used to swell the pack 811 temporarily. 
A combination of these measures may also be used. 

[0564] In the fifth embodiment-2 , the main controller 890 (counting 
and monitoring unit) and the tablet counting and monitoring apparatus 
830 (transporting/disentangling/imaging mechanism) are in a 
one-to-one relation. If the processing capability of the main 
controller 890 is sufficient, multiple tablet counting and monitoring 
apparatuses 830 may be connected to a single main controller 890. 
[0565] The following technical ideas are encompassed by the 
embodiments described above and variations thereof. 
[0566] (1) An automatic drug dispenser comprising: a drug cassette 
which ejectably accommodates drugs; a base unit which detachably 
supports the drug cassette and drives a motor to eject drugs; a drug 
feeder storage which is designed to store a large number of base units; 
a reading device which is provided in each of the base units and reads 
identification information assigned to the drug cassette; and a 
checking means which compares a result of reading with pre-stored 
check data, wherein a set of a microprocessor and a memory, or a 
microprocessor with a built-in memory is mounted in each of the base 
units, and the checking means and the check data are built in each 
microprocessor in a distributed manner. 

[0567] (2) The automatic drug dispenser of (1) may further be 
characterized in that, if the result of comparison indicates matching 
failure, the same information as output when the associated drug 
cassette is empty is caused to be output, by suspending motor-driven 
ejection by the associated base unit. 

[0568] (3) The automatic drug dispenser of (1) or (2) may further 
comprise an overwriting means which overwrites the check data with 
the identification information read by the reading device. 
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[0569] (4) The automatic drug dispenser of any one of (1) through 
(3) may be characterized in that the microprocessor is provided with 
a communication means, each of the base units is provided with a 
plurality of indicators of different colors such that at least one 
of the indicators displays a drug ejection enabled state and at least 
one other of the indicators displays a communication enabled state 
indicating that communication is enabled in the microprocessor. 
[0570] (5) The automatic drug dispenser of any one of (1) through 
( 4 ) may be characterized in that the microprocessor stores, in a memory, 
drug dispensing history information related to the operating 
condition of drug ejection by the associated base unit. 
[0571] (6) The automatic drug dispenser of any one of (1) through 
(5) may be characterized in that the microprocessor stores, in a memory, 
attachment/detachment history information related to the attachment 
and detachment of a drug cassette to the associated base unit. 
[0572] (7) The automatic drug dispenser of any of (5) or (6) may be 
characterized in that the microprocessor ranks, for storage, history 
information according to whether the information is related to normal 
operation or abnormal operation. 

[0573] (8) The automatic drug dispenser of any of (1) through (7) 
may be characterized in that the microprocessor stores, in a memory, 
selection history information related to the selection of 
specification of the associated drug cassette. 

[0574] (9) The automatic drug dispenser of any one of (1) through 
(8) may be characterized in that the microprocessor stores, in a memory, 
fabrication history information related to the fabrication process 
of the associated drug cassette. 

[0575] (10) The automatic drug dispenser of any one of (5) or (6) 
may be characterized in that the microprocessor comprises a 
transmitting means which transmits the history information stored 
in the memory outside the dispenser. 

[0576] (11) A drug feeder for containing and feeding a drug, 
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comprising: a container main body and an aligner, wherein the container 
main body comprises: a cell unit which contains a drug; and an aligner 
housing unit which is adjacent to the bottom of the cell unit and 
which rotatably accommodates a main body of the aligner, at least 
one gutter into which a drug enters via the cell unit is provided 
at the periphery of the aligner, the gutter extends in a direction 
having a vertical component, and the depth and width of the gutter 
are determined such that the longest dimension of a drug is aligned 
with the direction of extension of the gutter, a partition plate 
projects from the interior wall of the aligner housing unit so as 
to partition the gutter into a preparatory aligning unit in the top 
half and an aligning unit in the bottom half, a drug outlet is provided 
in the aligner housing unit at a position below the partition plate' 
so as to allow a drug in the aligning unit to fall, designating the 
longest dimension of a drug as its total length L, the gutter length 
of the aligning unit is substantially equal to the total length L, 
and the gutter length of the preparatory aligning unit is smaller 
than the total length L. 

[0577]. (12) The drug feeder as described in (11) above, in which the 
aligner is generally of a cylindrical form, and a space inside the 
aligner housing unit is of a cylindrical form having an inner diameter 
sufficiently large to rotatably accommodate the aligner. 
[0578] (13) The drug feeder as described in (11) above, in which the 
drug is as described below in (A) or (B) . 

[0579] (A) A drug of a form with different dimensions in all three 
mutually perpendicular directions (x, y, z) , in which, designating 
the largest dimension as a total length L and the remaining two 
dimensions as a total width W and a total thickness T, the total length 
L is at least twice the larger of the total width W and total thickness 
T. 

[0580] (B) A drug of a form in which one of the dimensions in the 
three mutually perpendicular directions (x, y, z) is longer than the 
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other two dimensions and the remaining two dimensions are equal to 
each other, and in which, designating the longest dimension as a total 
length L and the remaining two dimensions as a total width W and a 
total thickness T, the total length L is at least twice the total 
width W. 

[0581] (14) An assembly of drug feeders which contain and feed a drug, 
wherein each drug feeder comprises a container main body and an aligner, 
each drug feeder is dedicated to a particular one of drug types that 
differ in dimensions so that each feeder contains and feeds only one 
type of drug, the container main body comprises: a cell unit which 
contains a drug; and an aligner housing unit which is adjacent to 
the bottom of the cell unit and which rotatably accommodates a main 
body of the aligner, at least one gutter into which a drug enter via 
the cell unit is provided at the periphery of the aligner, the gutter 
extends in a direction having a vertical component, and the depth 
and width of the gutter are determined such that the longest dimension 
of a drug is aligned with the direction of extension of the gutter, 
a partition plate projects from the interior wall of the aligner 
housing unit so as to partition the gutter into a preparatory aligning 
unit in the top half and an aligning unit in the bottom half, a drug 
outlet is provided in the aligner housing unit at a position below 
the partition plate so as to allow a drug in the aligning unit to 
fall, designating the longest dimension of a drug as its total length 
L, and given a drug Px having a total length Lx, which is equal to 
a maximum total length L of drugs of a variety of dimensions, the 
gutter of the aligning unit is of a length Ax, which is practically 
equal to the total length Lx, and the gutter of the preparatory aligning 
unit is of a length Bx, which is smaller than the total length Lx, 
and given a drug P other than the drug Px, the gutter of the aligning 
unit is of a length which is practically equal to the total length 
L of the drug P, and the gutter of the preparatory aligning unit is 
equal to or smaller than (Ax+Bx-L) . 
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[0582] (15) The assembly of drug feeders as described in (14) above, 
in which the aligner is generally of a cylindrical form, and a space 
inside the aligner housing unit is of a cylindrical form having an 
inner diameter sufficiently large to rotatably accommodate the 
aligner, 

[0583] (16) The assembly of drug feeders as described in (15) above, 
in which the container main body of the same form is used for drugs 
with different dimensions, and the height H of the cylinder of the 
aligner housing unit is less than twice the total length Lx of the 
drug Px. 

[0584] (17) The assembly of drug feeders as described in (14) above, 
in which the drug Px is as described below in (A) or (B) . 
[0585] (A) A drug of a form with different dimensions in all three 
mutually perpendicular directions (x, y, z) , in which, designating 
the largest dimension as a total length L and the remaining two 
dimensions as a total width W and a total thickness T, the total length 
L is at least twice the larger of the total width W and total thickness 
T. 

[0586] (B) A drug of a form in which one of the dimensions in the 
three mutually perpendicular directions (x, y, z) is longer than the 
other two dimensions and the remaining two dimensions are equal to 
each other, and in which, designating the longest dimension as a total 
length L and the remaining two dimensions as a total width W and a 
total thickness T, the total length L is at least twice the total 
width W. 

[0587] (18) The assembly of drug feeders as described in (14) above, 
in which the partition plate is formed as a component separate from 
the container main body and inserted into the cylindrical space from 
outside the container main body so as to be detachably secured in 
the container main body. 

[0588] (19) A drug feeder comprising: a drug cassette which ejectably 
accommodates drugs; a base unit which detachably supports the drug 
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cassette and drives a motor to eject the drugs, wherein a reading 
device which reads identification information assigned to the drug 
cassette is provided in the base unit, a set of a microprocessor and 
a memory, or a microprocessor with a built-in memory is mounted in 
the base unit, wherein a checking means which compares check data 
stored in the memory with a result of reading by the reading device 
is built in the microprocessor, and wherein a check bypassing means 
which temporarily suspends checking function is built in the 
microprocessor . 

[0589] (20) The drug feeder of (19) further characterized in that 
the check bypassing means includes a means for saving the check data 
and a means for restoring the check data or includes a means for updating 
a flag for switching between different operations of the check 
bypassing means. 

[0590] (21) An automatic dispenser comprising: a drug cassette which 
ejectably accommodates drugs; a base unit which detachably supports 
the drug cassette and drives a motor to eject drugs; a drug feeder 
storage which accommodates a large number of base units; a reading 
device which is provided in each of the base units and reads 
identification information assigned to the drug cassette; and a 
checking means which compares a result of reading with pre-stored 
check data, wherein a set of a microprocessor and a memory, or a 
microprocessor with a built-in memory is mounted in each of the base 
units, the checking means and the check data are built in each 
microprocessor in a distributed manner, and wherein a check bypassing 
means which temporarily suspends the checking function of the checking 
means is built in all or some of the microprocessors. 
[0591] (22) The automatic drug dispenser of (21) further 
characterized in that an overwriting means which overwrites the check 
data with the identification information read by the reading device 
is built in all or some of the microprocessors. 

[0592] (23) The automatic drug dispenser of (22) further 
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characterized in that the base units are classified in a first group 
comprising a relatively large number of base units and a second group 
comprising a relatively smaller number of base units, wherein the 
microprocessor mounted in the base unit of the first group activates 
the check bypassing means instead of activating the overwriting means, 
and the microprocessor mounted in the base unit of the second group 
activates the overwriting means instead of activating the check 
bypassing means. 

[0593] (24) The automatic drug dispenser of (21) through (23) further 
characterized in that the check bypassing means may include a means 
for saving the check data and a means for restoring the check data, 
or include a means for updating a flag for switching between different 
operations of the check bypassing means. 

[0594] (25) An automatic dispenser comprising: a drug cassette which 
ejectably accommodates drugs; a base unit which detachably supports 
the drug cassette and drives a motor to eject drugs; a drug feeder 
storage which accommodates a large number of base units; a reading 
device which is provided in each of the base units and reads 
identification information assigned to the drug cassette; a checking 
means which compares a result of reading with pre-stored check data; 
and a drug dispensing controller which prepares a drug ejection 
instruction by referring to prescription data or drug dispensing data 
derived therefrom and which uses the instruction for motor-driven 
ejection by the base unit, wherein the drug dispensing controller 
preparing the drug ejection instruction classifies the base units 
into a first group comprising a relatively large number of base units 
and a second group comprising a relatively smaller number of base 
units, and includes, in the drug ejection instruction addressed to 
the first group, a drug feeder storage address related to the drug 
feeder storage, and includes, in the drug ejection instruction 
addressed to the second group, the check data. 

[0595] (26) The automatic drug dispenser of (25) further 
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characterized in that a set of a microprocessor and a memory, or a 
microprocessor with a built-in memory is mounted in each of the base 
units, and the checking means and the check data are built in each 
microprocessor in a distributed manner, wherein the microprocessor 
mounted in the base unit of the second group is provided with and 
activates a built-in overwriting means which overwrites the check 
data with the identification information read by the reading device, 
and the microprocessor mounted in the base unit of the first group 
is not provided with an overwriting means or does not activate the 
overwriting means. 

[0596] (27) The automatic drug dispenser of (25) or (26) further 
characterized in that each base unit is provided with a lighted 
indicator, .wherein, when lighting a desired indicator, several 
neighboring indicators are also lighted. 

[0597] (28) A tablet counting and monitoring apparatus for capturing 
images of a series of packs comprising perforated compartments in 
packing paper and automatically counting tablets in the packs, 
comprising: a tilt detecting means which detects the tilt of the 
perforation or an equivalent thereof, in accordance with captured 
image data; and a transporting mechanism which varies the direction 
of transportation of the packing paper such that the tilt is eliminated, 
in accordance with the tilt thus detected. 

[0598] (29) The tablet counting and monitoring apparatus of (28) 
further characterized in that a disentangling mechanism for applying 
mechanical action on the pack and disentangling the drugs inside is 
provided upstream of an imaging position, and the transporting 
mechanism is capable of transporting the packing paper in a reverse 
direction as well as in a forward direction. 

[0599] While the preferred embodiments of the present invention have 
been described using specific terms, such description is for 
illustrative purposes only, and it is to be understood that changes 
and variations may be made without departing from the spirit or scope 
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of the appended claims. 
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